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One 4-cm cube Eight 2-cm cubes Sixty-four 1-cm cubes

Total surface area
(height x width x number of sides x number of cubes)
96 cm? 192 cm? 384 cm?

Total volume
(height x width x length x number of cubes)
64 cm?® 64 cm® 64 cm?

Surface-area-to-volume ratio per cube
(surface area + volume)

1.5:1 3:1 6:1
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Typical plant cell
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Chloroplast

Trypanosoma (protozoan)

Poliovirus
25 um long

30 nm

HIV (AIDS virus)
Chlamydomonas 100 nm

L ™ e

(green alga)
59—6 um g DNA m.olecule
. : 2 nm diameter
i) Mitochondrion :
- 1-5 um Human red N
en's egg blood cell !
65 mm 7-8 pm diameter 7
: <2
_ £
Q@ T4 bacteriophage é
Escherichia coli 225 nm long )
(bacterium) ' 4
Neitsii 1-5 um long Q (/
cell body Tobacco mosaic virus
70 pm 300 nm long
Light microscopes (down to 200 nm)
Tmm 100 pm

10 pm

Electron microscopes (down to 0.5 nm)
10 nm

1T pm 100 nm

Tnm 0.5nm
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Cells of Various Shapes
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Myelin Sheath
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Node of Ranvier
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THE CELL

Organelles

i
hwk:rda
v v

Nonmembranous Membranous
~organelles organelles
* Cytoskeleton = Mitochondria

= Centrioles * Endoplasmic

* Centrosomes reticulum

* Cilia = Golgi

= Flagella apparatus

* Ribosomes * Lysosomes

* Vaulls * Pgroxisomes

Extracellular fluid

17
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cytoskeleton

Peripheral
protein
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Smooth ER

Large ribosomal
subunit

Nuclear envelope

Small ribosomal
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(c)
Rough ER

(a)

Ribosomes
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(b) Surface of —
nuclear envelope L

{c) Closec-up of nucicar envelope
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