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Cell structure
(Past Year Topical Questions 2010-2015)

May/June 2010 (21)

2 Fig. 2.1 is a section of an alveolus and surrounding tisswe.

magnification = 3500

Fig. 2.1
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{(a) Calculate the aclual diameter of the alveolus akong the line X-Y.

Show your working and give your answer to the nearest micrometre.

May/June 2010 (22)

1 Fig. 1.1 is a diagram of an electron micregraph of a plant cell.
Fig. 1.2 is a diagram of an electron micirograph of an animal ceil.
Both diagrams are incomplete.

Fig. 1.1
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Fig. 1.2

(a) Explain how Fig. 1.1 can be identified as a plant cell.
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B} Some organelles are missing from Figs 1.1 and 1.2, Information aboul these organelles
is shown in the shaded boxes in Table 1.1.

Complete the empty boxes in Table 1.1 by adding the comrect information below each

column heading,
Table 1.1
name of diagram of organelle(s) as one function of organelle cell type(s) in which
organelle seen under the electron organeiie is located
microscope (not to scale)
mitochondrion anima! and plant
assemble microtubules to
produce the mitotic spindle
rough protein synthesis
endoplasmic
reticulum
Golgi animal and plant
gl q\:.DO
photosynthesis plant only
(8
4
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May/June 2010 (23)

Fig. 1.1 shows part of an animal cell viewed with an electron microscope.

1

6 ym

Fig. 1.1

(a) Name the structures A to C,

13

(b) (i} State the function of structure C.

1]
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(i} Explain why structure C cannat be seen using a light microscopa.

(e} Suggest ona disadvantage of the electran microscops comparad o tha light microscope
for the study of celis,

................................................................................... - TN

(d) Calculate the magnification of the image in Fig. 1.1.

Show your working and give your answer o the nearest whole number,
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Plant cell walls consist of cellulosa that is embedded in a matrix of compounds, such as
pectins and proteins,

Cell wall material is synthesised inzide the call and transported to the cell surface membrane
as shown in the drawing made from an electron micrograph in Fig. 5.2,
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{c} Locate the parts of the cell labelled in Fig. 5.2 which apply to each of the following
slaternenis. You must only give one letter in each case, You may use each letter once,
mare than once or nol at all, The first answer has been completed for you,

statement letter from
Fig. 5.2
organelle that contains DMA H

transports cell wall material 1o
the cell surface mambrane

site of ranscription

site of ribosome synthesis

site of photosynthesis

[4]
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Oct/Nov 2010 (22)

€ Fig. 6.1 is a section through lung tissue showing an alveolus and its blood supply.

o

Fig. 6.1

{b) The actual diameter of the alveclus along the line X-¥ is 220 micrometres (pm).
Calculate the magnification of Fig. 6.1,

Show your working and give your answer to the nearest whole number.

BREWET % et [2)

+6018 — 375 2833 www.chempraxis.com.my



HEMPRRAHIS

Dr Catherine Tan

May/June 2011 (21)

1 Fig. 1.1 is an electron micrograph of cells from the ciliated epithelium of the trachea,

Fig. 1.1

(a} Calculaie the magnification of the electron micrograph in Fig. 1.1.

Show your working and express your answer to the nearesl whole numbser.

10
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May/June 2011 (22)/04

Fig. 4.1 is a transmission electron micrograph of the organism that causes tuberculosis.

(b} (i) The aciual length of the cell between X and ¥ in Fig. 3.1 is 2pm.
Calculate the magnification of the eleciron micregraph.

Show your working and give your answer (o the nearest whole number,

magnification = ______.............[2]

11
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(ii} The organism thal causes tuberculosis is a prokaryote. Stale three features of
prokaryobes,
T v rim s s e e g £ R AT R R e B AR Y T TR RS TSRS AT AR AR N R AR ETY
- A
% i [3]

12
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5 Phioem transfer cells are modified companion celis that move sucrose and other assimilates
from mesophyll tissue Into phioem sieve tube elemeants,

Fig. 5.1 is an electron micrograph of a phicem transfer cell,

magnification = = 10000

13
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Fig. 5.1
(a) Calculate the actual distance across the transfer cell from X ta Y.

Show your working and express your answer 1o the neares! micrometre.

BIVDUBE .......coococraiuacranssaniamssansanianss |00 [2]

Oct/Nov 2011 (22)

& Fig. 6.1 shows a phloem sieve tube element, s companion cell and a mesophyll call in the
leal of a pholosynthesising plant.

.l-. cormpanion cell

- mesophyll cel

philoem sieve —
fube aelament

Fig. 6.1

(2] Uselabel lines and the letiers € io E io identify the following on Fig, 6.1

C — a structura involved in ribesomea synthesis
D - an organelle that is involwed in the modification and packaging of proteins
E - an organelle that is involved in aerobic respiration [3]

14
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1 Fig. 1.1 is an electron micrograph of three cells of the same species of bacterium,
Erwinia carotovora.

Fig. 1.1

{a) Calculate the magnification of the etectron mécrograph in Fig. 1.1.

Show your working and give your answer o the nearest 10000,

15
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(b) Name three structures, present in animal cells, which are not present in the cells shown
in Fig. 1.1.

L e et et et eeteieeeeeataeeeeeeteeeteeestoeeeeeeeiasetseeeeitanstneneasaeeeantanetnennnaeten
2 e eeeeeeteeeeeeeteeeeeeeeaeeeeeesessesteseesasateeseesenteteseesantteseesanssteeaennntesanannssenaeeans
. T TP eSO
..................................................................................................................................... [3]
{e) E. carotovora is a rod-shaped baclerium.
Explain why two of the bacterial cells in Fig. 1.1 do not appear rod-shaped.
....................................................................... [1]

16
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May/June 2012 (21)

2 Fig. 2.1 shows a drawing made from an electron micrograph of two adjacent cells in a leaf.

Fig. 2.1

(8) Structures A and B are both visible using the light microscope, but the internal detail of
these organelles shown in Fig. 2.1 Is only visible using the electron microscope.

Explain why the nternal details of structures A and B are only visible when using the
electron microscope and nol when using the light microscope.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

I3

17
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{b) Name in full the structures labelled C. D and E.
B i s B R R T e S R e P e R e S B e R e i i
D..
E . 131
e} Siate one role of vacuoles in plant cells,
- [1]

May/June 2012 (22)

2 Fig. 21 is a transmission electron micrograph of a plasma cell. Plasma cells are
antibody-secreting cells that are formed from B-lymphocytes.

Fig. 2.1

18
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ja) Complete Table 2.1 ta:
- name in full, struciures A, B and C
= putliee how each structure functions to contribute to the specific role of the

plasma cell.
Table 2.1
structure name of structure function of structure within pIasmeu I
A
B
c
| —
(6]
19
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May/June 2012 (23)

1 Fig. 1.1 is an electron micrograph of a cross section through a blood vessel.

Fig. 1.1

[iii} Cell Cin Fig. 1.1 is an andothealial cell.
MName structure O

14

{c) The magnification of Fig. 1.1 & = 6000.
Calculate the diameter of the lumen akong the line X-X.

Show your working and give your answer in micrometres (um) to the nearest whole
number,

20
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Oct/Nov 2012 (21)

1 Fig. 1.1 is a drawing made from an electron micrograph of a mammalian liver cell.

21
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(a) Complele the lable by naming the structures B o G and stating one function of each.

The first one (A) has been completed for you,

name of arganalie

function

A cell surface membrane

conirols movement of subsiances into and out of the cell

(6]
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Oct/Nov 2012 (22)

1 Fig. 1.1 is a labelled diagram of a leal palisade mesophyll cell, as sean with a high quality
light microscops.

plasmodasma —

lonopkast

VacLoE — —— mitachondrion
—nucleus
gl oy
cell wall —

—chioroplasi

Fig. 1.1

An eleciron micrograph of the same leal mesophyll cedl at the same magnification would
show more detail than is shown im Fig. 1.1

{a) Explain wiw, at the same magnification, an electron micrograph is able io provide more
detail than a light micrograph

23
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(b} Describe three addiional features that could be seen on an electron microgragh of the
leal mesophyll cedl that are not seen in Fig. 1.1.

- 14

(c) The length of the labelled chioroplast in Fig. 1.1 is 5.0 um. Calculate the magnification of
the cell shown in Fig. 1.1.

Show your working.

IOBONIICERION 3. ... iirenciinnmitsinsorssnmsptsinnsmasinass 2]

24
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Oct/Nov 2012 (23)

1 Fig. 1.1 shows electron micrographs of some eukaryotic cell organelles.

Fig. 1.1

25
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For each of the organelles A, B, C and D, shown in Fig. 1.1, state the name and funclion of
each,

B TEIETIIE, et g et e B o 3 e N it ] Bt R A e B A B L B S LR

s R RUUR SOOI T———. fop—

26
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4 Fig. 4.1 is an electron micrograph of a transverse section through a plant stem. The xylem
vessels are clearly visible.

S0 um

Fig. 4.1

(a8} Calculate the magnification of the electron micrograph in Fig. 4.1,

Show your working and give your answer 1o the nearest 100,

T T e T =Tl |

27
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May/June 2013 (21)

1 Caplllaries are known as exchange vessels. Substances are exchanged between blood and
tissue fluid as the blood flows through the caplllaries.

Fig. 1.1 is an electron micrograph of a section through a capillary with two red blood cefls.

magnification x5

Fig. 1.1

(i) Calculale the actual distance X =Y on Fig. 1.1.

Show your working and give your answer 1o the nearest micrometra (um).

DIV - i amiasm i sy prmse e srsass JUTL 2]

28
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May/June 2013 (22)/01

(b) Fig. 1.2 is a transmission electron micrograph of a dividing cancer cell.

magnification x 3000

Fig. 1.2
(i) Calculate the actual width of the cell shown in Fig. 1.2 at X-Y.

Show your working and give your answer to the nearest micrometre (um).

BOBIVEE oot am:[2)

29
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(il The camcer cell shown in Fig. 1.2 has more mitochondria and rough endoplasmic
reticula (RER) compared to the non-cancerows cell from which it originated.

Suggest why this is so.

2 Fig. 2.1 shows xylem lissue in a longitudinal section through the stem of a dicotyledonous
plant.

v

WERRERITY,

141

- —
o — -
T

ﬂ
| 1
v
S G

w020 ERRRRRE

1
j
s
.‘

Fig. 2.1

(b) Itis possible o oblain images, such as Fig. 2.1, at the same magnification with both the
light microscope and the electron microscope.

Slate the advantages of using the Bght microscope, rather than using the electron
microscope, in studies of lissues.

- 2]

30
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1 Fig. 1.1 is an electron micrograph of a transverse section of palisade mesophyll tissue in the
leaf of the flowering plant, Zinnia elegans.

magnification x 7000

Fig. 1.1

31
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{a) Mame the features laballed A, B and G.

B e e e SRR S SR A SR g2 A R A nn e
S
c . ia
3
(b) Calculate the width of the vacuole across the line X-Y,
Show your working and give your answer 1o the nearest micrometre (um).
aAnswer N A— pm [2]

32
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Oct/Nov 2013 (21)

4 Cholesterol is synthesised in the smooth endoplasmic reticulum (SER) in liver cells by a
series of enzyme-catalysed reactions.

Within the SER, molecules of cholesterol and triglycerides are surrounded by proteins and

phospholipids to form lipoproteins. These lipoprotein particles enter the Golgl apparatus
where they are packaged into vesicles and pass to the blood,

Fig. 4.1 is an electron micrograph of part of a liver cell showing lipoprotein particles within
the Golgi apparatus.

33
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(a) Name structure T in Fig. 4.1 and state its role in liver cells.

...................................................................................................................................... [3]
Oct/Nov 2013 (22)
1 Fig. 1.1 is a diagram of a transverse saection through a vein
magnification = 35
Fig. 1.1
(a) Calculate the actual diameter of the vein marked by the line X-Y.

Show your working and give your answer in millimetres (mmj).

BN - v e e i mm [2]

34
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4 Sfaphylococcus aurews s a bacterium thal is the cause of many different infectious diseases.

{a) Fig.4.1is adiagram of 5. aureus.

i 1 m B |

Fig. 4.1

(I} Cell structures, such as mitochondria, endoplasmic reticula (ER), Golgi apparatus,
lysosomes and chloropiasis are found only in eukaryotic cells. These are not
present in Fig. 4.1.

With reference lo Fig. 4.1, describe other features that support the facl that
5. auvaus is a prokaryols,

e

35
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(i) State the main difference in the composition of the plant cell wall compared to the
bacterial cell wall.

Oct/Nov 2013 (23)

3 Fig. 3.1 is a photomicrograph of two animal cells, A and B, at different stages of the mitotic
cell cycle.

Fig. 3.1

36
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(b} The magnification of Fig. 3.1 &5 = 5000,
Calculate the diameter of the nucleus of cell B between lines P and Q.

Show your working and give your answer to the nearest micrometre (um).

answer ........... : . pm 2]

(c) State the advantages of light microscopy, rather than electron microscopy, for studies of
the cell cycle.

37
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May/June 2014 (21)

1 \fibrio cholerae is a prokaryotic organism,
Fig. 1.1 shows the structure of a cell of V. cholerae,

capsule A B c D

|\\ | | | E

3.0um

Fig. 1.1

(a) Calculate the magnification of Fig. 1.1
Show your working and give your answer (o the nearest whole number,

magnification ® .............ccee

(2]

38
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(b} Locate the structures in Fig. 1.1 that apply o each of the features shown in Table 1.1.
Complele Table 1.1 by writing the appropriate letler and the namse of the siruciure.
You must only give one letter in each case. You may use each letter once, more than once or

not at all, The first answer has been completed for you.

Table 1.1

feature

ety

provides molilty

Tlagelium

stores genefic information

partially permaable

composed of murein (peplidoglycan)

site of transiation

[4}

(¢} State three structural features mal are present in a mesophyll cell in a leal that are not

present in a prokaryotic cell such as that of ¥ cholerae.

2. .

+6018 — 375 2833
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May/June 2014 (22)

2 Fig.2.1is a transmission electron micrograph of cells from a spinach leaf.

Fig. 2.1

40
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{a) Mame the organelles A, B and C.

cells.

May/June 2014 (23)

4 Fig. 4.1 is a light micrograph of a section through a leaf of the xerophytic plant Menium oleander,
An area containing ocne of the plant's siomaia is circled.

41
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Magnification x 60

Fig. 4.1

42
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(b} Calculate the diameater of the vascular bundle across the fine X-Y

Show your working and give your answer 1o the nearest 100 pm.

answer - um 2]

43
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Oct/Nov 2014 (21)

1 Fig. 1.1 is an electron micrograph of celis from the lining of the small intestine.

magniﬁ xw

Fig. 1.1

44
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(a) Identify the structures labelled A and state their role for the cell.

............................................................................................................................................... [2]
(b} There are many mitochondria in call B,
Suggest why cell B contains a large number of mitochondria
.. [2]
(e} Calculate the actual length of the nucleus C.
Show your working and express your answer o the nearest 0.1 micrometre.
L Ly = pm [2]

45
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Oct/Nov 2014 (22)

(c) Fig. 6.1 shows A. tumefaciens on the surface of celis of a lobacco plant, Nicotiana
plumbaginifolia.

The cells X and Y are newly formed cells.

magnification x1150

Fig. 6.1

Calcirlate the actual length of cell X in micrometres.

Showw your working.

46
+6018 — 375 2833 www.chempraxis.com.my



HEMPRRAHIS

Dr Catherine Tan

Oct/Nov 2014 (23)

1 Fig. 1.1 is a photomicrograph of plant root cells near the growing tip. Some of the cells are
undergoing mitosis,

Fig. 1.1

(@) State one feature, visible in Fig. 1.1, which indicates that the section is taken from plant
lissue and not animal lissue.

a7
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(e} Calculate the magnification of Fig. 1.1.

Show your working and give your answer 1o the nearest whole number,

May/June 2015 (22)/Q3

Fig. 3.2 shows red blood cells within a capillary. The capillary shown in Fig. 3.2 allows the rapid
exchange of substances between the blood, tissue fluid and body cells,

lumen of capillary

Fig. 3.2

{c) The actual diameter of the lumen of the capillary at the point X-Y in Fig. 3.2 is 9.5um.

Calculate the magnification of the image shown in Fig. 3.2. Show your working.

48
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May/June 2015 (23)

3 Fig. 3.1 is an electron micrograph of a type of B-lymphocyte called a plasma cell,

Plasma cells secrete antibody molecules.

rough endoplasmic
reticulum

Fig. 3.1

(a) Suggest why plasma cells contain a large quantity of rough endoplasmic reticulum.

..........................................................................................................................................

(b} The diameter A — B of the plasma cell in Fig. 3.1 is 15um.
Calculate the magnification of Fig. 3.1,

Show your working.

MBgINCEION & i s manmssmanpsnntisarmsminesiin: )

49
+6018 — 375 2833 www.chempraxis.com.my



EMPRRAHIS

Fe )
Dr Catherine Tan

5§ Fig.5.1is a light micrograph of some unicellular photosynthetic organisms called Chlamydomonas.

Fig. 5.1
(a) Chiamydomonas moves through water.
Explain wihy the light microscope rather than the electron microscope is used to observe the
movement of Chlamydomonas.

50
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Oct/Nov 2015 (21)

1 Fig. 1.1 is an electron micrograph of a mitochondrion.

Fig. 1.1

(a) State the function of mitochondria.

.............................................................................................................................................. (1]
(b) Name structure A.

.............................................................................................................................................. (1)
(e} Calculate the magnification of the image in Fig. 1.1.

Show your working.

PRSI 2 - e T R i 2
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(d} Explain why the light microscope could not be used to produce the image in Fig. 1.1.

(8) Scientists think that mitochondria were once prokaryoles. The evidance for this is that
mitochondria have featunes in commaon with prokaryotes.

State two features that mitochondria have in common with prokaryotes
 Hoak

(2]

52
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1 A student compared an image of a plant cell with an image of an animal cell. Both images were at
the same magnification.

Paris (a) to (c) are four cormect comparative stalements about these images.

(a) Both cells contain large numbers of an organelle, bound by a double membrane. The inner
membrana of these organalies is folded. These organelles all have a similar structune bul do
not always appear to have the sama shape.

(i} State the name of the organelles described,

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

-1

(b) Both cells contain cell structures that are approximatedy 25nm in diameter and are not bound
by a membrang,

(1} Stale the name of the cell structures described.
-1
(i) Dwaw a circle around the measurement that has the same value as 25nm.
0.00025 pLrm 0.0025 pm 0.025 pm 0. 25 pm 2.5um
i1
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(d) Fig. 1.1 is a transmission electron micrograph of part of an epithelial cell from the small
intestine of a mammal.

magnification x 65000

Fig. 1.1

Name the cell structures labelled X in Fig. 1.1 and state their function.

54
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