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Section A                                                                                                                        (6 marks) 

Circle the correct option for the following questions given below 

(a) Identify the Arrhenius base from the choices given below.  
i) H2SO4                                            iii)    HCL                                    

ii) NH3                                                iv)     KOH 

(b) Element X has 5 protons the correct electronic configuration of this element is 
i) 1𝑆22𝑆22𝑃1                               iii)         1𝑆22𝑃22𝑆1 

ii) 1𝑆12𝑆22𝑃2                               iv)          1𝑆22𝑆12𝑃2 

 
(c) The ion product of water at 100 °C is7.50𝑥10−14. What are the concentrations of hydronium 

ions and hydroxide ions in pure water at 100 °C 

i) 7.44 x10-7                                     iii) 7.55 x10-7              

ii) 8.33 x10-7                                     iv) 8.66 x10-7 

 
(d) A 60 g sample of industrial wastewater was determined to contain 0.50 mg of mercury. 

Express the mercury concentration of the wastewater in ppm units. 
i)   9.3                                                   iii)   8.3 

ii)  7.3                                                    iv)   9.5    

(e) concentrated sulfuric acid is typically available at 18.0 M. How much of this concentrated 
acid (in mL) is required to prepare 250.0 mL of a 0.500 M aqueous solution of H₂SO₄?  
i) 6.94 ml                                            iii)   7.84 ml 

ii) 8.45 ml                                            iv)    9.50 ml 

(f)  The molecular formula of alkene from the following options is. 
i) 𝐶3𝐻8                                                iii)   𝐶3𝐻4 

ii) 𝐶3𝐻6                                                iv)   𝐶3𝐻5 

 

 

 

 

 



DCHEM-I Final Exam Spring 2024-25 
 

Page 3 of 10 
 

Section B 

ANSWER ALL THE QUESTIONS IN THE SPACE PROVIDED  
 

1. The petroleum crude distillation process separates various oils, fuels, and lubricants from 
the raw oil extracted from wells.                                                                                                                    

a) Name the following components in the crude oil and classify them as Alkane, 
Alkene, Alkyne or cyclic hydrocarbon.                                                              (6 marks)                                                                                                                                                                                                             

Organic Compound Name of the 
component 

Category 

Example: CH4 Methane Alkane 
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b)  Write the structural formula for the following organic compound given below.         
i) 1,3dichlorocyclohexane.                                                         (2 marks) 

 
 
 
 
 
 
 

ii) Trans2,3-dibromo-2-pentene.                                           (2 marks) 
      
 

 

 

                               

2. a)  Find the concentration of hydronium ion [𝐻3𝑂+], the pH, and the pOH of a 0.5M solution 
of hydrofluoric acid HF, a weak ACID.                                                                      (5 marks) 

 
𝐻𝐹𝑎𝑞          +             𝐻2𝑂(𝐿)       ↔    𝐻3𝑂(𝑎𝑞)

+  + 𝐹(𝑎𝑞)
−                                     𝑘𝑎  = 7.1 x 10−4 
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b) Calculate the percentage ionization of HF and explain why the value of 'x' in the 
ionization expression is often neglected.                                                            (3 marks)                                           

 
 

 
 
 
 

 
 
 
 
 

c) What is the pH of calcium hydroxide, 𝐶𝑎(𝑂𝐻)2 solution with a concentration of 
2.4𝑥10−2M?                                                                                                                         (3 marks) 

 
 
 

 
 
 
 
 
 
 
 
  

d) Determine whether hydrochloric acid (HCl) is a strong or weak acid. Provide a 
suitable justification for your answer.                                                       (3 marks)                                                                                                       
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3. a) Determine the empirical formula and the molecular formula of a compound with a 
percent composition of 49.47% C, 5.201% H, 28.84% N, and 16.48% O, and a molecular 
mass of 194.2 g/mol?                                                                                                        (3 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) Name of the compound N₂F₄ and describe the type of bonds present between the 
atoms in this compound.                                                                                     (2 marks) 
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1. When aqueous solution of silver nitrate [AgNO3(aq)] and sodium carbonate [Na2CO3(aq)] are 
mixed, a precipitation reaction occurs, forming solid silver carbonate (Ag2CO3) and an 
aqueous solution.                                                                                                                        (4 marks) 
Write the following equations for the reaction: 
 

i) The balanced molecular equation.   

 

 

    

ii) Full ionic equation. 

 

 

 

 

iii) The net ionic equation. 

 

 

 

 

 

iv) Identify spectator ions in the reaction. 
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Complexity Level Mark Remark 

1-b,c,f 

1-a,d,e 

 

2-1-a 

2-1-bi+ii 

2-2-a,b,c 

2-2-d, 

       

2-3-a-1,2 

2-4-a-

1,2,3,4 
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MLO 3 

 

MLO 2 

MLO 2 

MLO2 

MLO3 

 

MLO2 

MLO 3 
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Apply 
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