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SCS 3110 GENERAL CHEMISTRY 

  
DATE: JANUARY 2021           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) What is the element symbol for an atom that contains 6 protons and 7 neutrons? Explain 

your answer         ( 2 Marks) 

b) Write the formula of the compound formed between K+ and CrO4
2- ions. What is the 

name of the compound?        (3 Marks) 

c) Explain what the study of the subject Organic Chemistry entails   (2 Marks) 

d) Draw, label and explain all parts of an electromagnetic wave   (3 Marks) 

e) A dental hygienist uses x-rays (λ = 1.00Å) to take a series of dental radiographs while the 

patient listens to a radio station (λ = 325 cm) and looks out the window at the blue sky (λ 

= 473 nm).  What is the frequency (in s-1) of the electromagnetic radiation from each 

source? (Assume that the radiation travels at the speed of light, 3.00x108 m/s.) (6 Marks) 

f) Explain the following terms 

i. Enthalpy        (2 Marks) 
ii.  Thermochemistry      ( 2 Marks) 
iii.  Hydrocarbon;        (2Marks) 
iv. alkene; alkyl        (2 Marks) 

g) Explain four (4) types of organic reactions      (4 Marks) 

h) List down four types of orbitals       (2 Marks) 
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QUESTION TWO (20 MARKS) 

a) Find the coefficients that balance the following equations. 

i. P4 + N2O → P4O6 + N2      (2 Marks) 

ii.  As2S3 + O2 → As2O3 + SO2      (2 Marks) 

iii.  Ca3(PO4)2 + H3PO4 → Ca(H2PO4)2     (2 Marks) 

a) Benzoic acid is a white, crystalline powder used as a food preservative. The compound 
contains 68.8% C, 5.0% H, and 26.2% O, by mass. What is its empirical formula?  

(4 Marks) 

b) State the first law of thermodynamics      (2 Marks) 

c) In each of the following cases, determine the sign of ∆H, state whether the reaction is 
exothermic or endothermic, and draw an enthalpy diagram. 

i. H2 (g) + ½O2 (g) → H2O (l) + 285.8 kJ    (4 Marks) 

ii.  40.7 kJ + H2O (l) → H2O (g)     (4 Marks) 

QUESTION TTHREE (20 MARKS) 

a) Define the following terms 

i. Strong electrolyte       (2 Marks) 

ii.  Base according to Arrhenius definition   ( 2 Marks) 

iii.  Net ionic equation       (2  Marks) 

b) Balance the following equations. 

i. H3PO3 → H3PO4 + PH3      (2 Marks) 

ii.  Ca + H2O → Ca(OH)2 + H2      (2  Marks) 

iii.  Fe2(SO4)3 + NH3 + H2O → Fe(OH)3 + (NH4)2SO4   (2 Marks) 

c) You are given a solution of 14.8 M NH3. How many milliliters of this solution do you 

require to give 100.0 mL of 1.00 M NH3 when diluted?   ( 4 Marks) 

d) Work out and write a net ionic equation for the following molecular equation. 

2HClO4(aq) + Ca(OH)2(aq) → Ca(ClO4)2(aq) + 2H2O(l)    (4 Marks) 

QUESTION FOUR (20 MARKS) 
 
a) What are the possible l and ml values for n = 4?    (4 Marks) 

b) Draw at least two isomers that fit the alcohols with the formula C3H8O (4 Marks) 
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c) Give the expected ground-state electron configurations for the following elements; 

i. Potassium (z = 23)       (3 Marks) 

ii.  Copper (z = 19)      3 mks 

 
d) Classify each of the following reactions as an addition, elimination, substitution, or 

rearrangement 
(i) CH3Br + KOH → CH3OH + KBr      (1 Mark) 
(ii) CH3CH2Br → H2C═CH2 + HBr      (1 Mark) 
(iii) H 2C═CH2 + H2 → CH3CH3      (1 Mark) 

e) What product would you expect from reaction of cyclohexene with HBr and HCl?  
(3 Marks) 

 
 

 
 
 
 
 
 


