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UNIVERSITY EXAMINATION FOR THE DEGREE OF BACHELOR OF SCIENCE IN: 

· AGRICULTURE EXTENSION AND EDUCATION

· ANIMAL SCIENCES 
· PUBLIC AND COMMUNITY HEALTH 
 



1ST YEAR 1ST SEMESTER 2017/18
                               MAIN REGULAR 

COURSE CODE:  SCH 3111 

COURSE TITLE: PHYSICAL CHEMISTRY 

EXAM VENUE:                                                        STREAM: (B Sc. Aged/ Animal Sci. /







Public & Commu. Health)
DATE:  

                  
    

EXAM SESSION:  

TIME:  2:00 HRS 

_____________________________________________________________________________________

Instructions:

1. Answer question 1 (Compulsory) in Section A and ANY other 2 questions in Section B. 

2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer booklets to the invigilator while in the examination room

INSTRUCTIONS: Answer Question ONE and any other TWO Questions 
Useful Data 
R= 0.0821 L atm. K-1mol-1 

a = 2.25 L2 atm.mol-2 

b = 0.0428 L.mol-1 

1.01325 x 105 Pa = 1 atm 
Molar mass C6H12O6 = 180.2 g.mol-1
Molar mass O2 = 32 g.mol-1 
Molar mass Mg = 24 g.mol-1 
Molar mass C2H5OH = 46 g.mol-1 
Molar mass NH3 = 17.03 g/mol 

QUESTION ONE (Compulsory)
(30 marks)

1. (a) Briefly explain the following terms; 
(i) Limiting reagent  

(ii) Avogadro’s Law 
(iii) Anode 







(iv) Le Chatelier’s principle  




 

(v) Ideal solution 
(vi) Raoult’s law



(vii) Grahams law of diffusion 



(viii) Oxidizing agent









(ix) Ideal gas 







[10 marks] 
(b) Write the balanced chemical reaction in acidic medium of the following using half reaction method; 







[8 marks] 


Cr2O72- + Fe2+ → Cr3+ + Fe3+
(c) 1.75 g of C2H5OH is placed in a vessel where they react according to the following equation:

C2H5OH + O2             CO2 + H2O 

Calculate the mass of CO2 produced.  




[4 marks] 
(d) Four moles of ammonia was found to occupy 3.2 litres at 15 °C. Calculate the resulting pressure if ammonia behaved like; 
(i) An ideal gas 






[2 marks] 

(ii) A real gas







[6 marks] 

QUESTION TWO (20 marks) 
2. (a) Using the Van der Waal’s equation, explain the meaning of the corrective terms for: 

(i) Pressure

(ii) Volume 






[4 marks] 

(b) What pressure is exerted by a mixture of 2.0 g of hydrogen gas and 8.0 g of nitrogen gas at 273 K in a 10 litre vessel? 




[7 marks] 
(c) One mole of an ideal gas occupies 12 litres at 25 °C. What is the pressure of this gas at this temperature? 






[3 marks] 

(d) What are the mole fractions of glucose and water in a solution containing 4.25 g of glucose, (C6H12O6) dissolved in 2.52 g of water? 



[6 marks] 
QUESTION THREE (20 marks) 

3. (a) Calculate the density of ammonia gas in grams per litre at 700 mmHg and 30 °C. 
[6 marks] 
(b) Describe the TWO types of electrochemical cells. 


[4 marks] 
(c) Explain how each of the following factors affect chemical equilibrium in relation to the Le Chatelier’s principle: 

(i) Temperature 

(ii) Pressure 







[4 marks] 
(d) Discuss any THREE factors that affect the rate of dissolution of a solid. [6 marks]
QUESTION FOUR (20 marks) 

4. (a) In order to prepare hydrogen gas, Magnesium was reacted with hydrochloric acid as per the following chemical equation; HCl (aq) + Mg (s) → MgCl2 (aq) + H2 (g) 

Calculate the amount of Magnesium in kilograms required to prepare 2.00 L of H2 gas at 2.2 atm and -20 °C. 






[5 marks] 

(b) 0.60 mol of Br2 and 0.60 mol of Cl2 are placed in a 1.00 L flask and allowed to reach equilibrium. At equilibrium the flask is fund to contain 0.28 mol of BrCl. 

i) Write the balanced equation for this reaction



[2 marks]

ii) Determine the equilibrium concentrations for both Br2 and Cl2
[2 marks]

iii) Determine the value of Kc for this reaction



[2 mark]

(c) Describe the THREE ways of defining an ideal solution. 

[3 marks] 

(d) Define the term reaction quotient and equilibrium constant as used in chemical equilibria. 








[4 marks] 

(b) For the reaction; SO2 (g) + NO2 (g) ↔ SO3 (g) + NO (g),  Kc = 9.00 at 973 K. If 1.00 mole of SO3 and 1 mole of NO are injected into a 1.00 litre flask at 973 K, predict the direction in which the reaction would proceed. Explain your answer. 
[2 marks] 

QUESTION FIVE (20 marks) 

5. (a) Insulin is a hormone that controls the use of glucose in the body. How many moles of insulin are required to make up 28.0 mL of a 0.00480 M insulin solution? 










[4 marks] 
(e) 90 g of FeCl3 reacts with 52 g of H2S. 
2FeCl2 + 3H2S → Fe2S3 + HCl 
i) What is the limiting reactant?





[4 marks] 

ii) What is the theoretical yield of HCl?




[1 mark] 

iii) What mass of excess reactant remains after the reaction?

[2 marks] 

iv) If in the reaction above, 54.72 g of HCl was obtained determine the percent yield.








[1 mark] 
(f) Consider the real gas equation below 
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i) Under what condition does it differ from ideal gas equation? 
[2 marks]

ii) Under what conditions is it closest to the ideal equation?

[2 marks] 

(g) Sketch the isobar and isotherm that defines Charles and Boyle’s law respectively. 









[2 marks] 
(h) If a gas diffuses at a rate of one-half as fast as O2, find the molecular mass of the gas. 








[2 marks] 
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