FORM 4
BIOLOGY PP2
MARKING SCHEMES
1. (a) (i) Autecology is the ecological study of a single species.

(ii) Synecology is the ecological study of many species.

(b) A — fresh water or aquatic.

B — habitat with adequate rainfall, moderate temperature and humidity or tropical rain forest.

C — desert/arid/semi-arid/dry area.

(c) • Sunken stomata

• Few stomata on the upper surface

• Reduced pore size

• Hairs around the stomata

•Small leaves/scaly leaves
2. 


[image: image7.png]*  Hydrogen ions (H*) (from the light stage)
combine with carbon (IV') oxide (from the
atmosphere — Note that this is also a raw
material for photosynthesis) in a series of
enzyme-controlled reactions. This process
is called carbon (IV) oxide fixation and
involves a series of reactions that constitute
what is commonly known as the Calvin
cycle.

*  During Calvin cycle, two molecules each
with three carbon atoms are formed. The two
molecules then combine to form glucose,
a six carbon molecule. This process utilises
the energy in the form of ATP molecules
that were produced in the light stage.

Give the overall equation
for photosynthesis and
state where the products

go.

Overall Equation:
Water + Carbon (IV) oxide —> Glucose + Oxygen gas
6E G 6COL —» CH O+ ol

* 'The product of dark stage is glucose molecule.
A glucose molecule combines with another
glucose molecule in plant cells to form sucrose
and eventually starch.

Note: Sucrose is translocated in phloem tissue to
various parts of the plant. Some of the 3-carbon
sugars are used to synthesise fatty acids and
glycerol. Some also combine with ammonia (NH;)
to form amino acids.





(b) • It synthesizes large molecules such as protein and polysaccharides.

• It is needed for growth and development.

• It is important for movement (musclecontraction).

• It is necessary for cell division (DNAreplication).

• It provides energy for active transport.

• It secretes cell products.

• It is needed in the transmission of impulses.

(c) Cells should be provided with the following:

• A respiratory substrate
• Oxygen for respiration

• Optimum temperature for respiratory enzymes

• Constant removal of waste products.

3. (a) (i) Phytoplankton
(ii)Hawk

[image: image1.png]Glycolysis

« It takes place in the
cytoplasm.

* It does not require
oxygen.

= |t produces 2 ATP
molecules.

« lts final products
are 2 pyruvic acid
molecules.

Krebs cycle

« It takes place in the
mitochondrion.

« It requires oxygen.

* It produces 36 ATP
molecules.

* lts final products are
carbon (V) oxide
and water.
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(b) Phytoplankton 


Snails 


 Hawk

(c) • Zooplankton would increase due to decreasedpredation.

• Water snails would decrease due to lack offood (competition).

(d) • The oil prevents dissolving of oxygen in water;hence fish die due to suffocation.

• Oil clogs fish gills and hampers respiration.

(e) • Domestic waste and sewage

• Silting

• Industrial effluent

• Agricultural chemicals
4. (a) Class monocotyledonae because it has:

• a pith at the centre

• xylem and phloem arranged alternately in aring around the pith

• a cylindrical xylem (not star-shaped as in dicotyledonae).

(b) A — epidermis 
B — cortex
C – endodermis

D – pericycle

(c) 
• B (cortex)

· It is a packing tissue.

· It is used for storage of food.

· It is used for active transport of minerals.

· It is a support tissue when the cells are turgid.

• C (endodermis)

· It is a selective barrier to regulate the passage of substances from the soil through the root hair cells to the xylem.

· It is used for the storage of starch.

• E(xylem)

· It conducts water and mineral salts from the roots to the leaves.
6. (a) Graph of the dry weight of the endosperm, embryo and the total dry weight against time.
[image: image4.png]State what happens
in each stage giving
reasons.

a) Lag phase

The first phase that starts at onset of growth. The
organisms are adapting to the new environment
and the rate of multiplication is very slow. Also
the number of dividing cells are very few.

b) Exponential (log)
phase

This is the second phase of growth. Organisms
have adapted to the conditions and the rate of
cell division is very fast. Also, there are more
cells undergoing multiplication. As such, in
every unit of time, the number of organisms
double, i.e. there is exponential growth as
shown in the curve. The resources required by
the cells are also adequate.

¢) Stationary phase

At this stage, there is no increase or decrease
in growth. The number of new organisms being
produced is the same as number of organisms
dying.

The stage is characterised by a deficiency of
nutrients and start of accumulation of toxic
wastes leading to death of organisms but the
rate equals that at which new ones are being
created. The graph levels off.

d) Deceleration phase

After the stationary phase, organisms die with
less or no replacement. This results to more
organisms dying than can be replaced. This is
due to depletion of limited resources by the
organisms or accumulation of toxic wastes to
significant levels that leads to massive deaths.
There is a decline in the number of organisms
and the graph comes down drastically. It
is a sign of aging in the population under
consideration.





(b) 38.5mg ± 0.5

(c) (i) There was hydrolysis of starch into simple sugar which was used for respiration to provide energy for the growing embryo.

(ii) Raw materials are synthesized and protoplasm produces new tissues, bringing about growth of the embryo.

(iii) The rate of respiration was higher than thatof synthesis of materials for growth in the

embryo.

(iv) Firstleavesstartedcarryingoutphotosynthesis,thus increasing the protoplasm.

(d) Factors within the seed

• Impermeable seed coat.

• Presence of abscisic acid (ABA) or germinatinginhibitors.

• Embryo not fully developed.

• Absence of hormones or enzymes thatstimulate germination.

Factors outside the seed

• Unfavourable temperature

• Absence of light

• Lack of oxygen

• Lack of water

(e) Characteristics ofmeristematic cells

• They have a dense cytoplasm.

• They are small.

• They have thin cell walls.

• They do not have sap vacuoles.

• They do not have chloroplasts.
6.
[image: image2.png]Answering steps Key points

1. Identify the various Growth in organisms occurs in four phases as
stages of population shown ,
growth.

Number of organisms

Time

Population growth curve
Key
A - Lag phase
B - Exponential or log phase
C - Stationary or plateau phase
D - Deceleration or declining phase





[image: image5.png]. Identify the organelle in
which photosynthesis

occurs.

The process of photosynthesis takes place in
chloroplasts in the cell. Chloroplasts contain
chlorophyll which trap light rays from the sun
that is eventually converted to chemical energy
used to manufacture plant food.

. Identify the two stages
of photosynthesis.

Photosynthesis occurs in two stages: light stage |
(also known as light-dependent stage) and dark
stage (/igbt—ina’e[)endent :tage).

Light stage requires light energy and occurs
during the day or in the presence of a light
source while dark stage does not require light

energy.

. Explain what takes
place in each stage.
What is involved? What
are the products?

a) Light stage

* During light stage, chlorophyll in the
chloroplasts trap light energy from the sun.
The energy is converted to chemical energy
and is used to splitwater molecule (absorbed
from the roots — Note that water is one of
the raw materials for photosynthesis) into
oxygen gas and hydrogen ions as shown
below. This process is called photolysis.

light energy
H,0 OH-+ H* -
Photolysi.
40H" s ey |70

«  Photolysis takes place in the grana of the
chloroplast.

The hydrogen ion produced is used in the
dark stage. Some of the oxygen is used by
the cell for respiration while the excess is
released to the atmosphere. (It is from this
that animals obtain their oxygen).

*  Two molecules of ATP are also formed in
the process. This energy is used in the dark
stage.

b) Dark stage

«  'The dark stage of photosynthesis takes place
in the fluid-filled part of the chloroplast
called stroma.





[image: image6.png]Answering steps

Key points

1. Define the term
photosynthesis.

Photosynthesis is the process whereby green
plants use light energy to make organic food
substances such as glucose and amino acids,
by use of simple inorganic substances mainly
water and carbon (IV') oxide.




7.
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