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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
4. Some important information/formula are found on the last page of the questions paper

SECTION A			30 marks
a) Define weak acid									2 mrks
b) Define pH and identify the normal range of human blood pH values.		2 mrks
c) Discuss the role of the following in Acid Base Balance in the blood;		4 mrks
i. Lungs
ii. Kidney
d) Distinguish between Metabolic and Respiratory Acidosis				4 mrks
e) Describe how the pH of the blood changes with an increase in the level of carbon dioxide                        3 mrks
f) Explain how the renal system compensates for respiratory acidosis			2 mrks	
g)  A patient is found to show the following results 


· pH=7.50
·     PCO2=38 mmHg
·     HCO3=30 mmol/l
Using the above information, state which Acid Base balance disorder does the patient have and explain briefly how it can be compensated							3 mrks		
h) Consider the reaction:  SO2   + O3 →   SO3 + O2. A rate study of this reaction was conducted at 298 K.  The data that were obtained are shown in the table.


	[SO2], M
	[O3], M
	Initial Rate, M/s

	0.35
	0.40
	0.118

	0.35
	0.30
	0.117

	0.75
	0.30
	1.062



i. What is the order with respect to SO2 and O2    				4 mrks
ii. Write the rate law for this reaction						2 mrks
iii. Determine the value and units of the rate constant				2 mrks
iv. Calculate the rate of reaction when the concentrations of SO2 and O2    are given as 0.6 M and 0.25, respectively							2 mrks


SECTION B 
QUESTION 2 		20 MARKS

a) Discuss how the following factors affect the chemical equilibrium;			6 mrks
i. Concentration
ii. Temperature

b) In the synthesis of ammonia from nitrogen and hydrogen
[image: ]
Kc = 9.60 at 300 °C. Calculate Kp for this reaction at this temperature.
i. Write the equilibrium constant expression, Kp. 				2 mrks

ii. Determine the value for Kp if Kc = 9.60 at 300 C. 				4 mrks
R= 0.08206 L-atm/mol-K
iii. State significance of the obtained Kp to the preparation of ammonia.	2 mrks

b) Draw the structure for each of the compounds below.				4 mrks
i. 2,3-dimethylbutane
ii. 4-ethyl-2-methylheptane
c) Determine the pH of a 6.50 x 10-3 M KOH solution.					2 mrks


QUESTION 3				20 MARKS
a) State Le Chatelier's Principle								2 mrks
b) Discuss how the following factors affect the rate of reaction				6 mrks
i. Temperature 
ii. Concentration
iii. Catalyst
c) Name the following organic compounds						4 mrks
i
ii[image: https://chem.libretexts.org/@api/deki/files/110910/Roberts_and_Caserio_Screenshot_3-E-10.png?revision=1&size=bestfit&width=196&height=83]

[image: https://www2.southeastern.edu/Academics/Faculty/wparkinson/help/organic_chemistry/3ethyl3methylpentane.gif]

d) 	Compare and contrast covalent and ionic compounds in terms of		4 mrks
i. Volatility.
ii. Electrical conductivity
e) Explain the principle of Solid Phase Extraction Method				4 mrks




QUESTION 4 	20	MARKS

a) Define the term equivalence point							2 mrks

b) Name the following organic compound							 2 mrks
[image: (c) doc b]	
c) Standard electrode potential provided below for use to answer the questions below;

	Equations                                Eo

	Cr+3(aq) + 3e- [image: https://www2.southeastern.edu/Academics/Faculty/wparkinson/help/electrochemistry/arrow2.gif] Cr(s) E0 = -0.74 V

	Cu+2(aq) + 2e- [image: https://www2.southeastern.edu/Academics/Faculty/wparkinson/help/electrochemistry/arrow2.gif] Cu(s) E0 = +0.34 V

	Fe+2(aq) + 2e- [image: https://www2.southeastern.edu/Academics/Faculty/wparkinson/help/electrochemistry/arrow2.gif] Fe(s) E0 = -0.44 V

	I2 (s) + 2e- [image: https://www2.southeastern.edu/Academics/Faculty/wparkinson/help/electrochemistry/arrow2.gif] 2I-(aq) Eo = +0.54 V



i. Use the half-cell reactions for Fe(s)/Fe2+(aq) and Cr(s)/ Cr3+(aq) to construct an electrochemical cell and predict its standard voltage and state whether the reaction is spontaneous or not.									5 mrks
ii. State ONE function of the salt bridge in an electrochemical cell			2mrks
iii. Briefly explain one importance of Redox process in industrial process 		2 mrks
d) Predict the possible organic products formed in the following reactions;		4 mrks
i).
[image: ]
ii). [image: ]
e) Name three Major Organic Molecules found in the living organisms		3 mrks
END
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