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SCH4U Unit 3 - Practice Questions B 

   
SECTION 1: Short Answer  
  

11. Identify each of the following as an endothermic or exothermic reaction:  
 

(i) hydrogen undergoes nuclear fusion in the Sun to produce helium atoms ______________ 
        
       (ii)        water changes from a liquid to a solid__________________________ 
 
       (iii)       you shake a medical pack and it gets colder______________________ 
 
       (iv)       the wax in a candle melts from the wick burning ____________________ [A, 4]  
   

Use your understanding of Hess’s Law to solve the following questions: 
 

12. Consider the following reaction mechanism 
 
A proposed three-step mechanism is: 
Step 1:  2C + O2 → 2 CO 
Step 2:   ? 

Step 3:   2H2 + O2 → 2H2O  

Overall:              3 C + 2H2 + 3 O2→ 2CO + CO2 + 2H2O 

 
(a) Write the missing equation for step 2.  [A, 2]  

 

 

 

 

 
 

 
(b) Identify the reaction intermediate(s). [A, 1]  
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13. Consider the following reaction mechanism 

Step 1:  C2H6 + 3.5 O2  → 2 CO2 + 3 H2O 

Step 2:  C2H4 + 3O2 →2CO2 + 2 H20 

Step 3:  2H2 + O2 → 2H2O 

 Write the overall reaction: [A, 3]  
  
 
 
 
 

 

SECTION 2: Calculations 
  

14.  A water tank contains 2.0 x 109 g of water. When the water is warmed by solar energy, its 
temperature increases from 18°C to 23°C.  How much heat does the water absorb?  Express 
your answer to 3 significant digits. [T/I, 4] 
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15. Solutions of hydrogen iodide and sodium hydroxide where mixed in a calorimeter by Mrs. 
Chang. She mixes 80.0 mL of 0.60 mol/L HI (aq) with 80.0 mL of 0.60 mol/L NaOH (aq), both 
maintained at an initial temperature of 22.7 degrees Celsius.  The highest temperature attained 
by the mixture is 25.3 degrees Celsius.  Assume the solution has the same density as water.  The 
specific heat of water is 4.186 J/g°C.  Answer the following questions to 3 significant digits. 
 
Calculate: 
a) The change in enthalpy for this reaction [T/I, 2] 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
b) the molar enthalpy of solution of NaOH [T/I, 2] 
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j. 16. When NH3 is treated with oxygen gas, the products obtained are N2(g) and H2O(l). If 

standard enthalpies of formation at 298 K for NH3(g) and H2O(l) are –46.00 kJ/mol and –286.0 

kJ/mol respectively, calculate the enthalpy change of the reaction. 

 [T/I, 4] 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

17. Phosphorous trichloride (PCl3) is the most important chloride of phosphorus. It has 

extensive applications in the preparation of herbicides, insecticides, plasticizers, oil 

additives, etc. It can be formed as:  PCl5 (g) → PCl3 (g) + Cl2 (g).  Calculate, using the 

following data, the enthalpy change for the formation of phosphorous trichloride: 

(i) 4PCl3 (g) → P4(s) + 6Cl2(g)         Ho= 2168 kJ  

                  (ii) P4(s) + 10Cl2(g) → 4PCl5 (g)    Ho = –3056 kJ 

 

 [T/I, 4] 
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18. Find ΔH° for the reaction 2C(s) + O2 (g) + 3H2(g) → C2H5OH( )     by using the following 

thermochemical data.  

C2H5OH(l) + 3O2(g) →2CO2(g) + 3H2 O(l)      rH° = –1360 kJ 

C(s) + O2(g) →CO2(g)                                 rH°= –393.9 kJ 

H2(g) + O2(g) →H2O(l)                                             rH°= –286 kJ [T/I, 4]  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



  SCH4U 
 

  Page 6 of 11 
 

SECTION 3:  Long Answer   
  

The following questions will be graded according to the following rubric:  
 

Criteria Level 4 Level 3 Level 2 Level 1 

APPLICATION 
Making connections 
between science, 
technology, society, 
and environment 

makes 
connections 
between science, 
technology, 
society, and the 
environment with 
a high degree of 
effectiveness 
(3 marks) 

makes 
connections 
between science, 
technology, 
society, and the 
environment 
with considerable 
effectiveness 
(2 marks) 

makes 
connections 
between science, 
technology, 
society, and the 
environment with 
some effectiveness 
(1 mark) 

makes 
connections 
between science, 
technology, 
society, and the 
environment 
with limited 
effectiveness 
(0 - 0.5 mark) 

COMMUNICATION 
Information and ideas 
are communicated 
with complete and 
correct answers 

Information and 
ideas are 
communicated 
clearly and 
precisely 
(2 mark) 

Information and 
ideas are 
communicated with 
considerable clarity 
and precision 
(0.1 marks) 

Information and 
ideas are 
communicated with 
some clarity and 
precision 
(0.5 marks) 

Information and 
ideas are 
communicated 
limited clarity and 
precision 
(0 marks) 

 

19. The industrial production of ammonia changed the world.  Ammonia is an integral ingredient of 

fertilizer, which allows for increased crop yield to feed our growing world population.  Outline 

the manipulations that could be used to increase the rate of the creation of ammonia by this 

chemical reaction: 

N2(g) + 3 H2(g) → 2 NH3(g)   H = -92.3 kJ     [A, 3; C, 2] 
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20. Through photosynthesis, green plants and blue green algae absorb energy from sunlight and 
store it in the chemical bonds of the carbohydrates. Animals eat these plants and store this 
energy by the process of cellular respiration. After plants and animal die, their remains get 
transformed into the hydrocarbons that form fossil fuels. 

 
 

 
Explain which processes described above are endothermic or exothemic.  Include an explanation of the enthalpies 

of the products and reactants in each case.  Also, explain which processes may be thought of as opposites. [3A, 

2C]  



  
 

  Page 8 of 11 
 

REFERENCE RESOURCES: 
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Periodic Table 
 
Atomic masses are listed underneath each element 

 


