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12. In a cell, what is the effect of a large surface area to volume ratio?

A.  	Slower rate of exchange of waste materials
B.  	Faster heat loss
C.  	Faster rate of mitosis
D.  	Slower intake of food


PART 2 (TAKEN FROM PAPER 2)

Question 1
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Answers   Part 1 
	1. C
2. A
3. A
4. D
5. B
6. C
	7. D
8. C
9. D
10. D
11. B
12. B
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‘Which usually takes the most time in the cell cycle?
A Cytokinesis

B. Interphase

C. Telophase

D Anaphase
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What s the function of proteins in passive transport?
A, Toserve as electron carriers in the membrane

B.  Tointeract with hormones to influence cell activity

€. Toserve as channels so that specific molecules diffuse across the membrane

D.  Torelease energy from ATP so that specific substances can cross the membrane
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‘The following shows a micrograph.
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In what order do the events in mitosis occur?

A 1234
B. 1243
C. 2143
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Enzyme activity has been measured for two enzymes at different pH values.

Enzyme activity

A pH=S
B. pH=6
C. pH=8

D. pH=10
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‘What describes the functions of the following organelles?

Golgi apparatus Rough endoplasmatic
reticulum
A Synthesis of proteins for | ATP production

cell secretion

B. | ATPproduction Synthesis of proteins for
cell secretion
c Synthesis of proteins for | Processing of proteins

cell secretion

D. | Processing of proteins

Synthesis of proteins for
cell secretion
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‘The graph below illustrates the effect of a factor on enzyme activity.

Enzyme activity

Which factor is most likely to have produced the graph illustrated?
A, Time

Substrate concentration
C.  Product concentration

D.  Temperature
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‘What route is used to export proteins from the cell?

Al

B.

Golgi apparatus — rough endoplasmic reticulum — plasma membrane
Rough endoplasmic reticulum — Golgi apparatus — plasma membrane
Golgi apparatus — lysosome — rough endoplasmic reticulum

Rough endoplasmic reticulum — lysosome — Golgi apparafus
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‘The following shows an electron micrograph of a liver cell.

[Source: Adapted fom I L Baratta o al. (2009), Callular organization of ommal mowse liver:  histlogical, quanttative
immunoeytochemical, nd fine stretural analysis, Histochemistry and CellBiology, 131 (6), pages T13-126 1
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(a) Calculate the

() magnification of the liver cell. o

(i) actual diameter of the mucleus as marked on the electron micrograph. o
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(b)  The electron micrograph is a higher magnification of a liver cell

[Source: e histology leeds ac uleel asses rough, ER gif. Used withthe permission o e
Faculty of Biological Scences, University of Leeds

@) State the name of the organclle labelled X.

oy
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(i) State its main function. el





image17.png
() Outline the significance of the relationship between the surface area and volume of acell. /2]
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(a) Draw and label a diagram to show the structure of membranes. [6]
(b)  Distinguish between eukaryotic and prokaryotic cells. 4]

(c) Explain how vesicles are used to transport proteins within a eukaryotic cell. [s]
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(a) List four functions of membrane proteins. M
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Accept answers in the range of (x)5000 to (x)6000.
_Award the mark for correct answer only.
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Accept answers in the range of 7.0 to 8.8 (um).

_Award the mark for correct answer only.

=0.0078mm )

(rough) endoplasmic reticulum

synthesis/modification and transport of proteins
Synthesis of proteins for export is sufficient.
Do not accept ECF of the organelle named in (b)(i).

the greater the volume the smaller the ratio of surface area to volume / OWTTE;
rate of production of heat/waste/carbon dioxide/oxygen consumption is a function
of its volume;

smaller cells are more efficient at exchanging materials / rate of exchange of
heat/waste/nutrients is a function of its surface;

ratio limits the size of a cell;
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(a) phospholipid as a bilayer — shown as double row of opposing phospholipids, tails
to inside:
phosphate head and hydrocarbon/fatty acid tails in phospholipids:
hydrophilic/polar heads facing outside and hydrophobic/nonpolar tails in
phospholipid facing inside:
integral/channel/carrier/transport protein — shown crossing bilayer:
‘peripheral protein — shown on surface or slightly embedded:
cholesterol — shown embedded in bilayer and smaller than the hydrophobic
tail;
glycoprotein — showing protein and carbohydrate chain; [6 max]
N.B. award [1] for each structure clearly drawn and correctly labelled.
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() Award [2 max] if differences between prokaryotes and eukaryotes are not
distinguished as paired items, although a table is not necessary.
Eukaryote Prokaryote
DNA with proteins DNA without proteins / naked DNA:
has a nucleus / DNA surrounded by | has no muclus / DNA in
‘membrane nucleoid/cytoplasm:
‘mitochondria 10 mitochondria:
80S ribosomes 70S ribosomes:
‘membrane-bound organelles / have | no membrane-bound organelles / no
compartments compartments:
larger in size (approx. 10-100 im) | smaller in size (approx. 1-10 {tm):
Teproduces by mitosis reproduces by fission:
chromosomes are linear chromosome is circular;

Pili and flagella are present in some bacteria but not all prokaryotes, so do not

accept pili or flagella.

[4 max]
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proteins synthesized by ribosomes/rough endoplasmic reticulum/rER:
proteins are bound by vesicles;

vesicles formed from/bud off from rER;

vesicles formed from rER transport proteins to Golgi apparatus:
vesicles fuse with Golgi apparatus (membranes);

Golgi modifies proteins (as they move along in vesicles):

secretory vesicles formed from/bud off (in trans Golgi);

vesicles move across the cytoplasm;
vesicles fuse with plasma membrane;

proteins may be discharged/secreted to exterior/exocytosis;

ER, vesicle and plasma membrane have phospholipid bilayer structure;

[8max]
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@

hormone binding sites;
immobilized enzymes:

cell adhesion;

cell-to-cell communication/cell recognition;
channels for passive transportation;

pumps for active transport;

[4 max]
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The cell theory states that cells come from pre-existing cells. What biological process allows this
to occur?

A Ovulation
B.  Differentiation
C. Cytokinesis

D Exocytosis
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‘What can be found in plant cells but not animal cells?

A

B.

Starch
Mitochondria
Golgi apparatus

Rough ER
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‘Which structures have a phospholipid bilayer?

L vesicle
I nucleus

I nucleoid
A TandTonly
B TandTonly
C. Tandonly

D. LILandII
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‘Though a single nerve cell does ot think, millions of them organized as a brain result in thinking.
‘What kind of property does thinking represent?

A Anatomical
B Adaptive
C. Extracellular

D Emergent




