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Question 1.
 Write an expression for the equilibrium constant for this reaction
Keq = [NH3 ] 2
           [N2 ][H2 ]3

1. Predict and explain the effect on equilibrium in:
· Decreasing temperature 
The equilibrium constant decreases with the decreasing temperature because the forward reaction becomes exothermic, therefore according to Le Chatelier’s Principle the equilibrium position will move left.
· Increasing the concentration of hydrogen gas
The increase in the hydrogen gas concentration, the volume in the equilibrium will decrease; the reaction will involve fewer moles of gas that will allow the equilibrium to shift from one side of the reaction to the other.
· Decreasing pressure
Decrease in pressure allows the equilibrium to shift sides towards the reaction side that has a higher concentration on gas moles.
· Removing the catalyst
A catalyst will speed up the rate of both forward, and reverse reaction; therefore the system will reach equilibrium at a faster rate. However the catalysts has no major effect on the position of the final equilibrium in both the forward, and the reverse reaction
· Removing the volume of the reaction vessel 
If the volume of the reaction vessel is removed, the equilibrium position is mived to replace the reaction vessel, and as the shift moves further, and further the reaction tends to become irreversible. (Leforestier, 2014)

2. Determine the amount in mole of carbon dioxide gas produced:
8 moles of carbon dioxide are produced from every 12,5 moles of oxygen
Work out the molecular equivalence of each reagent
If I mole is equal to I mole CO2 or 44.0095 grams
And the reagent is given through the blends

6 gram of NaHCO3 mixed with 6.00 gram of C6 H8O7: 	 25.g
		= 0.594.mol.
	                                        42.08. g.mol-1
                        6 gram of NaHCO3 of NaHCO3 mixed with 2.00 gram of C6 H8 O7: 
	 80. g                = 2.50.mol.
                                                                      32.00.g.mol-1 
· Mass in grams of carbon dioxide:
The molecular mass present in carbon dioxide is 44.01amu
12.01 amu + 2 (16.00 amu) = 44.01 amu
1 mol Ca x      40.08g Ca
                          1 mol Ca    = 40.08 g Ca
2 mol N  x      14.01g N
                            1mol N      = 28.02g N

6 mol O x      16 16.00 g  
                                                 1 mol O      = 96.00 g O
Molecular mass of Ca (NO3)2 = 40.08 g +28.02g + 96.00g = 164.10 g/mol



Question 2:
a. Calculate the concentration
M1 V1 = M2 V2/ M1 and V1
M2 and V2 are the molarity and volume of the diluted solution.
g/ml
CoCl2 . 2H2O =     10.0g	
                             165.87 g/mol      =0.0603mol

b. Mol/l = 500 ml     1L
                         1000 mL   = 0.500L


Part B. 
a. Express the concentration in g/l
Volume=mass density = 100.0g solution 1.00g/ml=100mL
0.150M = 0.150mol/L x 248.2g/mol =37.23g/L
So 1L or 1000mL solution contains 37.23g solute
Hence 250mL will contain   37.23
                                               1000      .250 = 9.3075g/L

b. Mass% = (mass of solute/mass of solution) x 100 = (mass of NaCIO/ mass of bleach) x 100 Number of moles = Concentration x Volume = 0.0448 mol/L X 1L = 0.0448moles Mass of NaCIO:
0.0448 x 74.44g M = 3.34 g Density

c. Bleach solution
0.00500M = 250.0ml
X= 0.600L
0.600L x (1000 mL/L) 60.ml

d. Concentration of the diluted solution

(x) (0.012500L) = 50.0ml/ 39.9969 g mol-1
(0.250 mol L-1) (0.100 L (74.0918 g mol-1)


Question 3
a. Explain how nuclear radiation differs from electromagnetic radiation
Electromagnetic radiation frequencies range from the lowest to the highest in terms of radio waves to the gamma rays in the highest frequencies. Nuclear radiation has particles that are considered to be actual radioactive substances that are emitted through decaying substances (Gapeyev, 2014)
b. How does carbon-13 compare to carbon-12 in terms of the number of protons, neutrons, and electrons present
Carbon 12 and 13 are considered to be carbon isotopes, meaning they have additional neutrons. Carbon 12 has 6 protons, and 6 neutrons, and 6 electrons. Hence the 12 carbon and 13 carbons have 6 protons, and 7 neutrons and 7 electrons (Gapeyev, 2014)
c. Sample of Uranium-232 be at less than one tenth 1/10 of its original strength after a period of 200 years? Explain 
After 1 half-life 50% remains the original isotope, and 50% is the product that has decayed. After 2 half-lives there will be 25% of the original isotope, and 75 of the decayed product (Gapeyev, 2014).
A= -dN/dt
1 Bq = 1 disintegration per second (dps)
1 Ci = 3.7 x 1010  Bq (1 mC1 = 37 MBq) 

Question 4
a. Explain the pH of 0.100 M HCI is 1.00 yet the pH of 0.100M acetic acid is 2.88
[bookmark: _GoBack]An acetic acid is weal acid therefore (H3O) must be calculated:  CH3COOH H2O when added together, their total volume = vbase +vacid. Before the addition of any base, the pH of the 0.100M acetic solution follows the same.
50.00ml (0.100mmol HCl) = 5.00mmol HCL = HCl = 5.00mm0l H+

2.88 ml (0.200mmol NaOH) = 4.98mmol NaOH = 4.98mmol OH-

b. Calculate the pH of  a 0.0250 M NaOH solution
Poh= -log (0.0250M) 1.3
However: poH + pH =14
Poh = 1.3
pH = 14 – 1.3 = 12.7
c. Explain why both HF and F are necessary to prepare a buffer
The formation of a buffer will occur when half as much NaOh as HF  after the neutralization of HF with NaOH then F- base conjugates of HF. HF and NaF- formation through an acid that is classic weak as HF base conjugates F- 

d. Given that pKa of HF = 3.17, (HF) = 0.150 M (F) = 0.100 M calculate the pH of this buffer
Solving for x: x = 1.1 x 105 M = (OH) and the pOH is 9.05
  5.5 x 1010 
K2 for NH4+ = kw/kb = 5.56x1010 
pH = 9.25 + log (0.25/0.0.40) = 9.05

e. What will the pH of the buffer be following a 1/10 dilution? Explain
To be able to make 1: 10 dilution of a 1M NaCL solution, one is supposed to mix one part of the solution with the nine parts of the solvent. 

d. How will you buffer capacity of the buffer be affected following a 1/10 dilution. Explain your answer
Through the dilution of a buffer solution, the buffer capacity will decrease. The change in the PH is considered important after the concentration of acidity, and the base conjugated through dilution (Costello, 2014)


Question 5
a. Provide the correct IUPAC name for this molecule
4-methyl-3-hexanol
b. Explain why alcohols generally have higher boiling points than alkanes of similar size
Alcohols have a higher boiling point than alkanes due to the intermolecular forces provided through alcohol as hydrogen bonds. For alkanes with van der walls have weaker forces as their intermolecular forces (Omais, 2012)
c. Name the product of reaction when the compound is oxidized. 
Oxidization means the removal of electron hydrogen atoms as the end products being apart from the carbon dioxide, and water. Therefore one in only three possible substances includes the two carbon compound acetate in form of a compound called acetyl coenzyme.
d. What functional group is present in this molecule
Hydroxyl
e. Classify the molecule further as being either primary, secondary or tertiary
It is a secondary alcohol because of the OH group attached to the secondary carbon
f. Provide the correct IUPAC name of the molecule
Cyclohexanol
g. Is there a chiral center present in the molecule? If so describe where it is using the numbering system used in naming
The right hand and the left hand nomenclature are used to name the enantiomers of the chiral compound. The stereo centers are labeled as R. considering the molecule above the highest priority (1) substituent to the lowest priority (4) which is also substituent.
h. Why is the molecule said to be aromatic rather than cyclic hydrocarbon. Explain the stabilization that is observed for aromatic anions
The molecule has no odor but stand out because they have a ring with alternating single, and bonds that are double as their chemical structures. Delocalized electrons have no connections to atoms. Aromatic compounds are unusually stable because of low hydrogen to carbon ratio aromatic compound.
i. Provide IUPAC name for the molecule
3-Ethyl-4-dimethylbutane
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