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(i)

PREFACE

The science world is among the most dynamic worlds. New concepts are being discovered
every day and the approach to teaching science is ever changing. This is reflected in the style
and contents of today’s examinations in biology as well as other science related subjects. As a’
result, examination questions in biology remain challenging and difficult to many students as
well as instructors. This book has as its primary objective to review the examiners’ mind. The
‘knowing the examiners’ mind’ displays facts and principles that students need to know and

the application of such facts and principles in tackling examination questions.

As you go through the questions, comments on solutions and the concise information
provided in this book you are guaranteed to grasp necessary facts and principles to apply in

any type of biology examination questions. CONGRATULATIONS FOR THE GREAT
SUCCESS IN YOUR EXAMS!

Chikele Albert Jeremiah (BSc. Ed: University of Zambia)
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CHRAPTER 1

Cell Structure. Diffusion and Osmosis

Question 1
Fig. 1.1 shows a plant cell.

Cell wall

A

hloroplast

Fig. 1.1
a) Identify and state the functions of the structures labelled A and B. [6]
b) List two differences between the plant cell shown in Fig 1 and an animal cell.
[Biology/5090/2/Q1/2003]

Solutions
(a) i) Structure A: vacuole
Function of structure A: stores sap and control the movement of materials and

out of the cell.

*Take note:
The concentration of cell sap in the vacuole controls the movement of substances (including

water) in and out of the cell.
ii) Structure B: nucleus

Eunction: controls all cell activities and stores genetic information
(b) - plant cell has cell wall while animal cell has no cell wall
- Plant cell has a large permanent vacuole while the animal cell has no large

permanent vacuole.

Question 2
Fig 1.2 is a typical animal cell showing structures as seen under an electron
microscope.
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a) ldentify the structures labelled A, Band C.  [3]
b) i) What metabolic reaction takes place in structure D? [1]
ii) Name a tissue in the human body in which a cell the one shown in fi
1.1, with alt of structures labelled A, would be found. [1]
iii) What would happen to a fresh water amoeba if it is plaéed in salty
4 water? [4]
[Biology/5090/2/22006]

Solution
a) A- hitochondria
B - nuclear membrane
C — smooth endoplasmic reticulum
D — golgi bodies

b) i) protein synthesis (structure D is ribosomes)
if) Muscle tissue

Take note: Muscle tissue requires numerous mitochondria for higher rate of production of

1 much needed energy from respiration for the contraction of muscles.
c) When placed in salty water the fresh water amoeba will lose its water to the

| | salty water by osmosis. The amoeba will crenate and die due to excessive
loss of water.

| Question 3 )
The figure below shows some epidermal cells from the leaf and from the epithelium
of the respiratory tract.

Fig 1.38

| a) ldentify the structures labelled J, K and M M
b) Describe the functions of structure J, Kand M. [1] .

c) Name one structure not in fig 1.1 responsible for;
i) Protein synthesis.
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ii) Release of energy from glucose.  [1]
d) What is the use of the cilia in figure 1.B? ]
[Biology 5090/2/22008]

Solutions
(a) J — Nucleus.
K —Vacuole.
M - Cell membrane.
(b) - J controls all cell activities and stores genetic information.

- Kstores food (cell sap) and determines the movement of water into and
out of the cell.

- M controls the entry of materials into the cell.
(c) i) Ribosome

ii) Chloroplasts

(d) The cilia sweeps out mucus containing dust and germs in the capillary tract.

» CONCISE INFORMATION (PARTS OF THE CELL & THEIR FUNCTIONS)

V' Cells are basic units of living organisms. The following are details of a generalized
cell; -~

v’ Cell wall: Outermost boundary of the plant cell made up of cellulose. It protects the

plant cell from damage and gives the cell its shape. It also prevents the plant cell from

bursting when it gains a lot of water.

v’ Cell membrane: This is the inner boundary of the plant cell located close to the cell
wall. It is a selectively permeable membrane that acts as a screen, controlling
substances entering and leaving the cell. -

v Nucleus: A cellular organ that is responsible for controlling all cell activities and
storage of genetic information.

v’ Cytoplasm: This is a jelly like fluid made of water and dissolved substances, such as,

proteins, salts and sugars. It is the site for cell activities. The nucleus, cytoplasm and
cell membrane are collectively referred to as protoplasm.

v' Mitochondria: rod shaped structures in the cell which are sites for respiration process.

v' Endoplasmic reticulum: This is a network of membranes used for transportation of
substances within the cytoplasm. They are of two kinds;
a) Smooth endoplasmic reticulum - has no ribosomes on its surface and
transports lipids.
b) Rough endoplasmic reticulum — has ribosomes on its surface
v" Golgi bodies: These are a pile of flattened vesicles which modify and carry proteins

such as enzymes from the site of synthesis to the site of reaction. They are collectively .

called the Golgi apparatus.
v' Chloroplasts: These are oval shaped structures found in plant cells. They contain
chlorophyll which absorbs sunlight for photosynthesis.
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v Vacuole: This is a fluid filled space inside the cytoplasm of plant cells. It contains cell
sap. The concentration of cell sap plays a role in the movement of substances in and
out of the cell.

nzighouring

mitachondrion

N cell 4

Golgi apparatus
( Golgi wescicle
! cytoplasm

{ smecth endoplasmic

reticulum varucle

chloroplast
nuclaus
ribosemas

rough endoplasmic ]
raticulum Fig. 1.4

Question 4 :
Figure 1.5 shows some of the plant and animal tissues. They are not drawn to scale.
B

chloroplasts

rclet ; Fig- 1.5
l c o
Y | (a)i) For each of the tissues A and D, state whether it is an animal or plant

@g ([lgdd

tissue. [2]
ii) Give reasons for your answers in a(i) above [2]
iii) Give the names of the tissues B and C [2]

(b) In which part of an animal would you expect to find tissue A and D? [1]

[Biclogy 5090/22001]

Solutions
{ (a)i) A- Animal tissue :
* Take note: Animal tissues have cells which do not have cell walls.
D- Plant tissue

* Take note Plant tissues have cells which have cell walls.
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ms cell ii) Plant; due to the presence of cell walls on the cells of the tissues.
and Animal; due to lack of a cell wall in the cells of the tissues.

ii) Tissue B is epithelial tissue found in the mouth composed of cheek cells.
Tissue C is blood composed of red and white cells and platelets.

( b)Tissue A — spinal cord

Tissue P— Palisade layer of the leaf.

» CONCISE INFORMATION (PLANT & ANIMAL CELLS)

¥" The table below summarises the similarities and differences between animal and plant

cells.
PLANT CELL ANIMAL CELL
- Has a cell wall. - Has no cell wall.
Fig- 1.4 - Has a large permanent vacuole. - Has no large permanent vacuole.
- Has chloroplasts. - No chloroplasts are present.
- Has a regular shape and is big in size. | - Has an Irregular shape and is small in size.
3 v’ Both plant and animal cells, however, have cell membranes, cytoplasm and nuclei

(singular = nucleus)

Question 5
Fig. 1.6 shows a palisade cell and a xylem vessel.

Sunlight

T N}~ = =~ - - ~Substance P
from the air

Substance 'Q from the roots

a) i) from fig. 1.5, identify
Organelle Z
Substance P
Substance Q [3]
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ii).State the process by which substance P and Q enter the palisade cell in

fig. 1.6 [2]
(a) (i) Explain how glucose is formed from substances P and Q in organelile Z. [3]
[Biology/5090/2/2007]
Solutions

(a) (i) organelle Z: chloroplast
Substance P: carbon dioxide
Substance Q: water
*take note:
- Chloroplasts are organelles responsible for the absorption of light required for the
process of photosynthesis.
- Carbon dioxide and water are raw materials for photosynthesis. The xylem transports
water from the roots to all parts of the plant.

b) When substance P(carbon dioxide) and substance Q (water) enters organelle
Z (chloroplast), water is split into hydrogen and hydroxides by light which is

trapped by chlorophyll found in the chloroplast. The carbon dioxide in a
catalysed reaction combines with hydrogen from water to form glucose.

Question 6

Fig. 1.7 shows some cells taken from a vascular tissue of a plant.

Fig. 1.7

a) ldentify the cells X and Y and structure labelled Z. [2]
b) What are the functions of the cells labelled X and Y. [2]

¢) What structure, in the human body, performs a similar function as structure Y?
[1]
d) What two conditions are necessary for photosynthesis to take place? [2]

[Biology/ 5090/2/2009]
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Solutions
a) Cell X: Companion cell
Cell Y: phioem cell
Structure Z: sieve plates
b) i) Companion cell carry out all cell activities including respiration and
photosynthesis to provide energy for phloem cell to function and survive.
ii) The phloem transports manufactured food to different parts of the plant.
c) Artery

*take note:
Arteries transport food materials through blood from the heart to all parts of the body while
in plants phloem transports the manufactured food to all plant parts.

d) 1. Concentration gradient
2. Selectively permeable membrane

*take note:
For osmasis to occur there is need for a concentration gradient of free water molecules on
either sides of a cell membrane. The cell membrane need to be partially/selective permeable.

» CONCISE INFORMATION (CELL SPECIALISATION)
v" Cell specialisation is a process by which a cell undergoes specific changes in structure
and chemical composition of the cytoplasm in order to perform a specific function.
The following table summarises the specialised cells

NAME OF CELL ; FUNCTION | SPECIALISATION
Ciliated cell (Animal) Sweep out - Presence of cilia
cilia mucus - High concentration

containing dust | of

and germs in mitochondria for

the capillary increased energy
s tract. production.
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