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JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY SCHOOL OF BIOLOGICAL AND PHYSICAL SCIENCES

UNIVERSITY EXAMINATION FOR THE DEGREE OF BACHELOR OF SCIENCE (PUBLIC & COMMUNITY HEALTH)

 



1ST YEAR 1ST SEMESTER 2019
KISUMU LEARNING CENTRE
COURSE CODE:  SCH 3111 

COURSE TITLE: PHYSICAL CHEMISTRY 

EXAM VENUE:  STREAM: 


(BSc. Public & Commu. Health)

DATE:  

                  
    
EXAM SESSION: 

TIME:  2:00HRS 

__________________________________________________________________________________

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

Useful data 
R= 0.0821 L atm. K-1mol-1
Molar mass of N2 = 28 g/mol 
Molar mass of O2 = 32 g/mol 
INSTRUCTIONS: Answer Question 1 and any other TWO questions 
QUESTION ONE (30 marks) 

a) There are several types of Chemical reactions that take place in our daily life. Briefly describe the following chemical reactions and indicate their importance to your field of study. 
(i) Combination Reactions

(ii) Decomposition Reactions

(iii) Single Replacement Reactions

(iv) Double Replacement Reactions

(v) Combustion Reactions





[10 marks] 
(b) The study of Chemical Equilibrium is very important to students in health sciences especially with regards to drug stability. Briefly substantiate this statement using the isomerization of cis-2-butene to trans-2-butene




[3 marks] 

(c) The expiry of a drug could be as a result of a change in chemical equilibrium of an isomeric species. If a manufacturer indicates the equilibrium constant (Kc) on the label of the following drug as 1.27 @ 24oC, and the drug has expired on the shelves, determine the concentration of cis-2-butene given that your laboratory technician has indicated that the current concentration of trans-2-butene is 0.5M.  
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A Gas Phase Equilibrium

Consider a simple gas phase reaction, the conversion of cis-2-butene to
trans-2-butene, an example of isomerization:

o
H H H/.

cis-2-butene trans-2-butene

The 2 is used to indicate an equilibrium.

Here, both species are gases.

The total number of moles of gas remains constant.
This reaction does not go to completion.

- An equilibrium is established.

S07AM |

)
219200 |














[4 marks] 

(d) You are in charge of a vaccination team with a vaccination drug that is a volatile compound having the instructions: ‘store the drug at 4 oC’. Briefly describe the effect on your drug using Charles law of volumes if you run out of ice cubes while in the field.  








. 

[4 marks] 

(e)  Assuming that Sodium Chloride (Atomic Mass 58) has been discovered as a vaccine for Covid-19 virus. And that the active ingredient is the sodium (Na) (atomic mass 11) at a concentration of 0.05M. Briefly indicate how you would prepare the above vaccine from the NaCl in your laboratory. 
 





[4 marks]
(f)  Use the diagram in the appendix to discuss the effect a salute has to the vapor pressure of a solvent.  








[3 marks] 

(g) One mole of an ideal gas occupies 12 litres at -5 °C. What is the pressure of the gas?











[2 marks]

QUESTION TWO (20 marks) 
2. Discuss the following gas laws with emphasis on their applications to your field of study.

a. Boyles Law

b. Charles Law

c. Ideal Gas equation

d. Combined gas law

e. Gay-Lussac’s Law

 








[20 marks]
QUESTION THREE (20 marks) 

1. The equilibrium concentration for the reaction between carbon monoxide and molecular bromine to form COBr2 (g) at 74 oC are [CO] = 0.015M, [Br2] = 0.06M, and [COBr2] = 0.16M. 
a) Write a balanced Chemical equation 




(2 marks)
b) Calculate equilibrium constants Kc and Kp (R= 0.082L atm K-1 mol-1).









(6 marks)
c) Briefly comment on the importance of the above reaction to your field of study. 








(2 marks)
2. You are doing a field study on bore holes. You discover that one of the bore holes releases poisonous gases to the atmosphere. The pressure of the gases from the bore hole with 1cm2 is 40psi. Use mathematical calculations to determine the approximate weight of a stone that might be used to temporarily cover the hole and stop the gases from coming out.  




[10 marks] 
QUESTION FOUR (20 marks) 

a) Briefly discuss the colligative properties of gases 


[10 marks] 
b) The pressure of oxygen gas inside a canister with a fixed volume is 5 atm at 15oC. What is the pressure of the oxygen gas inside the canister if the temperature changes to 263K. Assume the amount of gas remains constant.

[6 marks]
c) Differentiate a real gas from an ideal gas 



[4 marks]
QUESTION FIVE (20 marks) 

Discuss the following concepts with respect to your field.

a) Electrolysis 







[6 marks]

b) Redox chemistry






[8 marks]

c) Nernst Equation 






[6 marks]
Appendix
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