Question One
1. Chromosomes are visible under the light microscope. 
Presence of spindle fibres on either end of the centromere. 
2. Prophase
3. Water with higher osmotic potential than the cytoplasm makes the cytoplasm absorb the water by osmosis, thereby bulging outwards. Increase in the size of the cell makes them move and displace one another, hence the chromosomes move apart.  
4. 
5. Homologous pair of chromosomes are parental chromosomes with same size and shape that pair up with each other in the cell during fertilization, and carry the same type of genetic information. 
6. a) The DNA in prokaryotic cell is are smaller in size than the DNA in human cells 
b) the DNA in human cell are located in the nucleus and arranged in a chromosome while the DNA in a prokaryotic cell are scattered within the cell. 

Question Two
1. Put the large cube into a dialysis tubing and hang it in a beaker containing the concentrated sucrose solution. Do this for all the other eight small cubes in eight different beakers with the same sucrose concentration. Remove the bags at the same time and weigh the masse of the cubes. Repeat this procedure for different time intervals.
While doing carrying out this procedure, temperature, pressure, and the permeability of the dialysis tubing must be maintained constant. 
2. Yes. 
Rate of osmosis in A = /mm2

Rate of osmosis in B = /mm2

Question Three
1. Species richness refers to the number of a given species present in a given ecological community. 
2. a) The data from the graph supports the conclusion that the natural habitat is favorable for bees. This is because different species of bees are adapted well within the natural environment away from human activities. The natural environment provides abundance of food, mates, and breeding grounds. 
b) The conclusion made by the students that the town is the least favorable for bees is equally true. 
3. Hkh
4. Jjkbj
5. The three bee species belong to the same genus. 
Question Four
1. The enzyme- substrate complex lowers the activation energy for the reaction. 
2. Ratio  1.92 X 1011 
3. Rate of reaction of enzyme activity
Slope of the graph at 2.5mmol dm-3 = 

Therefore, rate of enzyme activity as a percentage of maximum Lyxose activity
=
4. The rate of reaction is higher in presence of enzyme lyxose and low in absence of it. 


Question Five
1. 
[image: C:\Users\Vick Ouma\Downloads\download.jfif]
2. Genetic code degenerate refers to the redundancy in the genetic coding resulting from a mutation. 
3. Three
4. Tick the second

Question Six
1. 
[image: See the source image]

2. Vgghbkjnj
3. ,bbn,m
4. Fff 
	Phenotype of offspring
	Ratio of off springs

	Tall plants and normal leaves
	1:1:1:1

	Tall plants and mottled leaves
	1:2:1

	Dwarf plants and normal leaves
	1:2:1

	Dwarf plants and mottled leaves
	1:1:1:1



 Question 7
1. Dopamine is a chemical neuro transmitter capable of crossing the gap between neurons thus allowing certain nerves to communicate with each other, proving its functions in movement, pleasure, attention and motivation.
2. Morphine works by blocking the signals communicated by the different nerves from reaching the brain of the affected. 
3. GABA inhibits postsynaptic neurons by blocking certain brain signals and reducing he activities in our nervous system.
Question 8.
1. A genome is a combination of all genetic material of a living organism.
2. Transcription factors work through the blocking or the recruiting of the RNA polymerase. Therefore, they transcription factors can induce changes to the proteins allowing them to connect or bind with other transcriptional factors that lead to transcription changes. 
3. A precipitated DNA consists of isopropanol and salt. 
4. A single stranded DNA prevents the strands from hardening too fast and early during replication thus stops it from being broken down by nucleases during the precipitation.
5.  Ligase- joins pieces of DNA with a matching end link together. 
Human insulin gene- extracts the required gene from the chromosomes. 
6. The proteins must contain DNA is different sizes.
Mass number of amino-acids polypeptides.
Charge
Question 9
1. Large population of grown-up use domesticated animals for milk and meat. Therefore, the availability of milk provides the ability to drink milk is advantageous in periods where food was not available. Therefore, their bodies became resistance to a lot of lactose, the major sugar in milk. 
2. The increase in lactase persistence is due to the rise of lactose-tolerant people over the years that have given rise to this genotype over the generation, especially in times of drought, famine, and starvation.
3. The mutation of lactase persistence is caused by the LCT gene that offers instructions for making the lactase enzyme leading to lactose tolerance in people.
Question 10
1. People with achromatopsia have no cones, and since cones are the ones connected to a single neuron, and several rods connect to this single rod, the have detail sending sight signals to the brain, thus having difficulties in seeing.
2. 
3. Many genes involving color are carried on the X chromosomes; thus, color blindness is common in males since they do not have the x chromosomes. 
4. The green red color blind is unable to differentiate red from green because their green sensitive cone is non-functional, or the cones that detect the green light are non-functional. 
5. IPS cells could correct red-green color by dividing developed or differentiated cells into green sensitive cones.
6. The long-term utilization of IPS cells offers a less chance of rejection. Moreover, the single use treatment using IPS cells offers less side effects from using the virus.
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