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Question 1 [6 marks] 

Choose the correct answers from the options given for the following questions.  

(a) The molar mass of glucose, C6H12O6 is 

i) 90 g/mol.          iii) 180 g/mol. 

ii) 144 g/mol. iv)156 g/mol. 

 

(b) Which type of corrosion occurs when two dissimilar metals are connected in 

presence of an electrolyte? 

i) Uniform Corrosion          iii) Crevice Corrosion 

ii) Galvanic Corrosion  iv) Corrosion Fatigue  

 

(c) What is the pH of stomach acid, if its hydronium ion concentration [H3O+] is 1.2 x 

10−3 M? 

i) 5          iii) 2.9 

ii) 3.5  iv) 4.5  

 

(d) Which fraction is collected at the top of a distillation column? 

i) Gasoline           iii) Diesel 

ii) Bitumen iv) Fuel Oil 

 

(e) A non-spontaneous redox reaction occurs in____________. 

i) Galvanic Cell           iii) Salt Bridge 

ii) Electrolytic Cell iv) Fuel Cell 

 

(f) The chemical formula of rust is  

i) Fe3O4         iii) Fe2O3 

ii) FeO iv) Fe2O3.H2O 
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Question 2 [6 marks] 

The petroleum crude oil distillation process separates various oils, fuels, and lubricants 

from the raw oil extracted from wells.  

a) Write the IUPAC name the following components in the crude oil and classify them 

as Alkane, Alkene, Alkyne or cyclic hydrocarbon.                                                      [3 marks] 

Organic Compound Name of the component Category 

Example: CH4 Methane Alkane 

 

H–C≡C–H 

 

f f 
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b) Draw the structure of each of the following organic compound given below. 

                                                                                                                                                        [3 marks] 

i) 1,3,5- trimethyl benzene 

 

 

 

 

 

 

ii) 2,4- difluorohexane 

 

 

 

 

 

 

 

 

iii) Propane 
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Question 3 [6 marks] 

Corrosion represents a significant challenge within the marine industry, impacting various 

structures and equipment used in marine operations. 

a) Define the term corrosion. 

 

 

 

b) State the redox reaction of Fe corrosion.  

 

 

 

 

 

c) List four methods used to protect Fe from corrosion. 

 

 

 

 

 

 

 

 



DCHEM-I Final Exam Fall 2025 
 

Page 6 of 12 
 

Question 4 [4 marks] 

A packet of an artificial sweetener contains 40.0 mg of saccharin (C7H5NO3S), Given that 

saccharin has a molar mass of 183.18 g/mol.  

a) How many saccharin molecules are in a 40.0 mg sample of saccharin?  

b) How many carbon atoms are in the same sample?                                                                                                                                  
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Question 5 [6 marks] 

Nicotine contains 74.02% C, 8.710% H, and 17.27% N by mass. Given that   40.57 g of 

nicotine contains 0.25 mol nicotine, calculates its molar mass and determines its 

molecular formula. 
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Question 6 [6 marks] 

a) A teaspoon of table sugar contains about 0.133 mol sucrose. What is the molarity of 

sucrose if a teaspoon of sugar has been dissolved in a cup of tea with a volume of 

355 ml. 

 

 

 

 

 

 

 

b) A lab experiment requires a 0.125 M solution of HNO3. If you have 0.25 L of 1.88 M 

HNO3, what volume of 0.125 M HNO3 can you prepare?  

 

 

 

 

 

 

 

 

 

 



DCHEM-I Final Exam Fall 2025 
 

Page 9 of 12 
 

Question 7 [6 marks] 

A food science student is analyzing the acidity of commercial vinegar. The hydronium ion 

concentration measured is 3.7×10-3  M. 

 

a) Determine the pH of commercial vinegar. 

b) Calculate the pOH of the commercial vinegar using the appropriate relationship 

between pH and pOH. 

c) Analyze whether vinegar is a strong or weak acid and justify your answer based on 

its pH value and chemical behavior. 
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Given: Avogadro’s Number (NA) = 6.022 x 1023   atoms or 

molecules 
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MLO and Bloom’s Level of Complexity 

Q # MLO 

Addressed 

Complexity Level Mark Remark 

1 1 

2 

Knowledge 

Apply 

6  

2 3 

4 

Analyze 

Evaluate 

6  

3 1 

2 

1,3 

Knowledge 

Apply 

Apply, Analyze 

6  

4 1,3 Apply, Analyze 4  

5 1,3 Apply, Analyze 6  

6 1,3 Apply, Analyze 6  

7 2,4 Apply, Evaluate 6  

 

 


