CHEM 113

LAIKIPIA UNIVERSITY

UNIVERSITY EXAMINATIONS
FIRST SEMESTER 2025/2026 ACADEMIC YEAR

FIRST YEAR EXAMINATION FOR THE DEGREES OF
BACHELOR OF AGRICULTURAL EDUCATION AND
EXTENSION, ENSCI AND AGEC

CHE/CHEM 113: GENERAL INORGANIC AND PHYSICAL

CHEMISTRY
STREAMS: AGED,ENSCI & AGEC TIME: 2 HRS
DAY: TUESDAY [8.30 - 10.30 A.M] DATE: 05/02/2026

THIS QUESTION PAPER CONSISTS OF FOUR (4) PAGES

PLEASE DO NOT OPEN UNTIL THE INVIGILATOR SAYS SO.

Vision: Nurture and Transform for the World
Mission: To Contribute to the World through Education, Research, Training, Consultancy, Innovation, Outreach and Collaboration

Page 1 of 4



CHEM 113

INSTRUCTIONS

Answer all questions (70 Marks)

QUESTION ONE (30 MARKS)

a) Highlight the relevance of Chemistry in your specialty (1 Mark)

b) Explain the variation in ionization energy across the period and down the group of the periodic table
(2 Marks)

c) During preparation of a de-worming drug, 2ml of 10% Albafas is mixed with water in a total volume
of 300ml what is the final concentration of the administered drug? if the least effective concentration
of this drug is 2.5%, was the farmers preparation effective? If not, in what total volume should
the farmer have dissolved the 2ml? (4 Marks)

d) i) What is the difference between a neutron and a proton of an atom? (1 Mark)

i) Calculate the percentage abundances of 2C and 3C if the relative atomic mass - Ar,
of naturally occurring carbon is 12.01 given the accurate masses of the isotopes as 12.00
and 13.003. (5 Marks)

iii) Calculate the volume occupied by one mole of CO- at 300K and 1 bar pressure. (R= 8.314JK™* mol™).
(3 Marks)

e) Analysis of a compound with Mr of 135.02g, made up of sulfur and chlorine only showed that
it consisted of 52.51% CI. Workout the empirical and molecular formula (Ar S = 32.06; Ar Cl = 35.45.
(5 Marks)

) Explain what the following terms mean and in each case use a chemical equation to give one
example of such a reaction

i) Double displacement reaction (2 Marks)
ii) Redox reactions (2 Marks)
iii) Synthesis reaction (2 Marks)
g) i) Write the half reactions that occur during electrolysis of Sodium chloride (2 Marks)
ii) State the importance of electrochemistry (1 Mark)
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QUESTION TWO (20 MARKYS)

a) Explain why:
1) Li has a smaller atomic size than K but larger than that of F. (4 Marks)

i) Cl acquires an electron more easily compared to P and | (4 Marks)

b) Write down the electronic configuration of Si and Ca and state the group and period in which

they belong in the periodic table (4 Marks)

c) Write a balanced reaction equation for a reaction between:
1) Sodium carbonate and hydrochloric acid (2 Marks)
i) Nitric acid and magnesium (2 Marks)

iii) Differentiate between ionic and covalent bonding. Of the products formed in 2ci above
identify a product with ionic bond and one with a covalent  bond. (3 Marks)

iv) Draw a Lewis dot structure illustrating the covalently bonded product formed in 2cii above

(1 Mark)
QUESTION THREE (20 MARKYS)
a) Define the term pH (1 Mark)
b) i) Derive the Henderson-Hasselbalch equation for a weak acid (4 Marks)

if) Calculate the pH of a buffer made of 0.1 M acetic acid and 0.2 M sodium acetate.
The pKa of acetic acid is 4.76. (3 Marks)
c) Explain how a pH meter is calibrated (4 Marks)

d) Explain the working principles of a flame photometer and highlight its application in real life
(8 Marks)
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