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Explain how the following types of bonds are formed, and give an example of each: 
A. ionic bond
Ionic bond is a chemical bonding results from complete transfer of valence electrons across atoms as a result of generation of two positive ions where electron donor which is a metal lose electrons and become cation while electron receptor which is a nonmetal receives electrons and become anions (Ashworth, et al, 2016, 18149). Examples include bonds of sodium chloride, potassium oxide and calcium chloride compound.
B. covalent bond
This bond involves atoms of same nonmetal element or elements close to each other in the periodic table. It results from distribution of electrons between atoms when atoms have same affinity for electrons implying no atom has a tendency of donating its electrons thus share electrons to achieve an octet configuration to become more stable (Arshworth et al, 2016, 18153). Examples include bonding in Methane and carbon (IV) oxide molecules.

C. hydrogen bond
It is a weak bonding which forms a dipole-dipole attraction resulting when a hydrogen atom bonded to a strong electronegative atom exists in the vicinity of another electronegative atom with lone pair of electrons (Hunt, et al, 2015, 1267). Examples include bonding in H2O, chloroform and ammonia.
Life as we know it could not exist without water. All the chemical reactions of life occur in aqueous solution. Water molecules are polar and are capable of forming hydrogen bonds with other polar or charged molecules. As a result, water has the following properties: 
D. H2O molecules are cohesive; they form hydrogen bonds with each other.
E. H2O molecules are adhesive; they form hydrogen bonds with polar surfaces.
F. Water is a liquid at normal physiological (or body) temperatures.
G. Water has a high specific heat.
H. Water has a high heat of vaporization.
I. Water’s greatest density occurs at 4°C. 
Complete the table below, illustrating how these properties of water above are related to the phenomena listed below. More than one property may be used to explain a given phenomenon. You also need to explain how each property is responsible for each phenomenon.
	Phenomenon
	Property 
(e.g., A, B, C…)
	Brief Explanation

	During the winter, air temperatures in the northern United States can remain below 0°C for months; however, the fish and other animals living in the lakes survive.
	I
	During winter, the atmospheric pressure is very low and drops below four freezing point. The upper layers of the water starts cooling and when it reaches 40c it acquires maximum density and sinks down, displacing the water below. This repeats until the surface water temperature drops below freezing point while the lower part remains at 4 0c (Hunt et al, 2015, 1269).

	Many substances, for example, salt (NaCl) and sucrose, dissolve quickly in water.
	E
	The positive molecules of water attracts the negative part ions from the salt, for instance chloride ion while the negative water molecules attracts the positive ions  

	When you pour water into a 50-ml graduated cylinder, a meniscus forms at the top of the water column.
	D,E
	Molecules of water are attracted to the molecules in the cylinder and since water molecules are strongly attracted to each other thus clinging to the molecules attracted to the cylinder, thus forming a meniscus.

	Sweating and the evaporation of sweat from the body surface help reduce a human’s body temperature.
	H
	When a person sweats, water coming out of the skin take away the latent heat of the body thus lowering body temperatures

	Water drops that fall on a surface tend to form rounded drops or beads.
	D
	The strong cohesive forces between water molecules cause the molecules to attract on to each other as the molecules on the surface lack like molecules around it.

	If you touch the edge of a paper towel to a drop of colored water, the water will move up into (or be absorbed by) the towel.
	E
	This result since the adhesive forces between water molecules and the molecules on the surface of the towel is stronger than cohesive forces between water molecules. Water spreads on the surface of the towel thus climbing the towel.


 
2. In agricultural areas, farmers pay close attention to the weather forecast. Right before a predicted overnight freeze, farmers spray water on crops to protect the plants. Use the properties of water to explain how this works. Be sure to mention why hydrogen bonds are responsible for this phenomenon.
Hydrogen bonds cause water to solidify thus releasing energy to the surrounding. As water freezes, hydrogen bonds are formed which release the energy to the surrounding, warming the environment which prevents frosting and death of plants.
4. The following are pH values: cola-2; orange juice-3; beer-4; coffee-5; human blood-7.4. Which of these liquids has the highest concentration of OH-?
Human blood- 7.4 with OH- concentration 10-5
5. List the four major classes or groups of biologically important macromolecules and explain one reason for the importance of each.
Proteins- Maintenance, repair and development of body tissues. Important body organs and tissues, for instance muscles, eyes skin and hair are constituents of proteins.
Carbohydrates- They supply energy to all the body cells since many of these cell use glucose in preference of other compounds like fats. 
Lipids- They acts as chemical messengers required by the multi-cellular cells to channel information between organs and other cells. This is due to its water insolubility property.
Nucleic acids- They form a ribosome which reads messenger RNA and generates a functional protein. 
6. Explain what denaturing of a protein is and what conditions might cause it.
Denaturation is the disruption or possible destruction of the secondary and tertiary protein structures as a result of disruption of the bonding responsible secondary and tertiary structures (Mugesh et al, 2001, 2150). 
7. Describe three differences between DNA and RNA.
DNA has a typically double stranded molecule with a long chain of nucleotides while RNA is made up of a single stranded molecule in most of its biological roles with a shorter chain of nucleotides (Alipanahi et al, 2015, 831).
DNA has a long polymer with a deoxyribose and phosphate backbone and adrenaline, guanine, cytosine and thymine as its bases while RNA is made up of shorter polymer with a ribose and phosphate backbone and four different bases: adrenaline, guanine, cytosine and uracil (Alipanahi et al, 2015, 831).
Deoxyribose sugar in DNA is less reactive because of the presence of C-H bonds stable in alkaline conditions while ribose sugar is more reactive because of OH bonds not stable in alkaline conditions (Alipanahi et al, 2015, 831).
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