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Term 1 Week: 4      From: Sep. 20 Till Sep. 24, 2020 

Exam Timetable: 

Sunday Monday Tuesday Wednesday Thursday 

   Periodic  

 

Questions in bold are Grid Questions 

Questions in italic are Poorly Answered Questions in past exam(s). 

Periodic Material: Textbook pages  3 - 20   +  Notes in your copybook 

                                                           SQs 1-40 + Grid Qs.# 114-115 + Grid Qs.# 1-15 
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Study the following points carefully.. 

1. Q = Cp × ∆T × m                             Cp =  __Q___                            ∆T =       Q___ 

                                                                     ∆T × m                                        Cp × m 

2. Enthalpy change of a reaction is the heat that accompanies a reaction it may be released or 

absorbed and it is equal to the difference between products and reactants: 

 ΔH = Sum H products– Sum H reactants 

 

3. When H products is greater than H reactants ΔH is (+), the reaction is endothermic. 

 

4. When H products is smaller than H reactants ΔH is (-), the reaction is exothermic. 

 
 

5. When an equation is reversed the sign of ΔH should be reversed. 

 

6. When an equation of a reaction is doubled or halved ΔH should be doubled or halved.  

 
 

7. A thermochemical equation is the one in which ΔH is added to the products in exothermic 

reactions or to the reactants in endothermic ones. 

 

8. Molar enthalpy of formation of a compound is defined as the enthalpy change that occurs when 

one mole of a compound is formed from its elements at their standard states.  

             Smaller ΔHf (more negative) makes the compound more stable. 

9. Enthalpy of combustion of a substance is the amount of heat produced by the complete 

combustion of one mole of that substance in its standard state 

  

** Enthalpy of combustion (ΔHC) can be calculated by finding amount of heat produced using 

                           Q = mc ΔT  

              Then    ΔHC = Q/moles of the substance that burnt, (-) sign should be added to the answer. 

 

** In some questions (C ) the heat needed to raise the calorimeter and its contents by 1°C is given , 

          in this case Q = C ΔT  (C replaces mc) then use ΔH = -  Q/moles. 

 

10. Hess’s law states that the enthalpy change of reaction is equal to the sum of enthalpy changes of 

the reaction steps (reaction mechanism). 

 

11.  Calculating  ΔH reaction 

From given equations: 

(i) Rearrange the equations as required in the overall reaction considering changes on ΔH. 

(ii) Add the values of the new ΔH. 

 

From given enthalpies of formation ( heat contents)  use: 

              ΔH reaction = Σ ΔHf (products) - Σ ΔHf (reactants)  

 

From given enthalpies of combustion use: 

               ΔH reaction = Σ ΔHC (reactants) - Σ ΔHC (products) 
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12. The driving forces of the direction of the reaction are: potential energy and randomness. 

 

13. A system tends to have minimum PE and maximum randomness. 

 

14. Entropy (S) is a measure of degree of randomness; it increases from solid to liquid to gas. 

SI unit is ( KJ/mol.K) , in some tables it is given in (J/mol.K) 

Entropy of crystalline solid at absolute zero (Zero K) = Zero. 

 

15. A chemical reaction tends to be spontaneous towards more randomness (larger entropy). 

 

16. Spontaneous means the reaction occurs without outside intervention. 

 
 

17. Entropy change  ΔS = Sum S products – Sum S reactants. When S products >  S reactants ΔS (+)    

reaction tends to be spontaneous and vice versa. 

 

Gibbs free energy change  ΔG = ΔH - T ΔS   (T in K), usually ΔH is given in KJ/mol but ΔS in 

J/mol.K so you have to divide ΔS by 1000. 
 

 

18. The sign of  ΔG  determines the spontaneity of the reaction:  

When ΔG is (-) reaction is spontaneous and if it is (+) reaction is non-spontaneous. 

 

**ΔG will be always (-) when ΔH is (-) and ΔS is (+) spontaneous at all temperatures. 

**ΔG will be always (+) when ΔH is (+) and ΔS is (-) non-spontaneous at all temperatures. 

**Reaction is spontaneous at low temperatures if ΔH is (-) and ΔS is (-). 

**Reaction is spontaneous at high temperatures if ΔH is (+) and ΔS is (+). 
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Sample Questions Exam 

 

1. What is meant by the enthalpy change of a reaction? 

 

A. It is the amount of heat produced by the complete combustion of one mole of that substance in its 

standard state. 

B. It is the amount of energy absorbed or lost by a system as heat. 

C. It measures the amount of randomness. 

D. It measures the spontaneity of a reaction at specific conditions. 

E. It is the amount of energy present in a substance. 

 

 

2. Which of the following explains the specific heat capacity?  

 
A. The amount of energy absorbed by 1 gram of a substance when its temperature is raised by 25°C.  

 
B. The amount of energy released by 1 gram of a substance when its temperature is raised by 1°C.  

 

C. The amount of energy absorbed by 1 gram of a substance when its temperature is raised by 1°C.  

D. The amount of energy absorbed by 25 gram of a substance when its temperature is raised by 1°C.  

E. The amount of energy released by 1 gram of a substance when its temperature is raised by 25°C.  

 

 

3. The temperature of 5 g aluminum rod is raised from 17°C to 25°C. Calculate the specific heat 

of aluminum knowing that the energy absorbed is 36 J. 

A. 0.15 J/g.K 

B. 0.23 J/g.K 

C. 0.30 J/g.K 

D. 0.90 J/g.K 

E. 0.45 J/g.K 

 

 

4. The temperature of 10 g gold rod is raised from 25°C to 35°C. Calculate the specific heat of 

gold knowing that the energy absorbed is 23 J. 

 

A. 0.15 J/g.K 

B. 0.23 J/g.K 

C. 0.30 J/g.K 

D. 0.70 J/g.K 

E. 0.84 J/g.K 

 

5. Grid Q# 114 

 To change the temperature of a particular calorimeter and the water it contains by one degree 

requires 5.0 kJ. The complete combustion of 0.70 gram of ethene gas, C2H4, in the calorimeter 

causes a temperature rise of 5.3 °C. Find the heat of combustion in kJ per mole ethene.  

(C2H4= 28) 
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6. Identify whether each of the following reactions endothermic or exothermic. 

  

A. H2(g) +
1

2
 O2(g) →  H2O(g)            ΔH = –242 kJ       

B.  N2(g) +  O2(g) →  NO(g)           ΔH = +90.4 kJ     

C. 2H2O(l)   + 572 kJ → 2H2(g) + O2(g) 

D. C(s) + O2(g) → CO2(g) + 393kJ 

 

 

7. Given : 

2 3 2 2 1

2 2 2 2 2

4H O(l) + 2NH (g) 2NO (g) + 7H (g)     H  = 300. kJ

2NO (g)+4H (g) N (g)+4H O(l)             ΔH = - 160.0 kJ

 


  

 

Calculate the heat change for : 

3 2 22NH (g) N (g) + 3H (g)
  

A. -140 kJ 

B. 0 kJ 

C. +200 J 

D. +140 kJ 

E. -300 J 

 

8. Consider the following data. 

Compound 
fH   (kJ/mol) 

C8H8(l) -269 

HBr(g) -36 

NaCl(s) -386 

NO2(g) +34 

C2H2(g) +228 

 

a)Which of the following compound is the least stable? 

A. C8H8(l) 

B. HBr(g) 

C. NaCl(s) 

D. NO2 

E. C2H2 
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b)Which is the most stable? 

 

A. C8H8(l) 

B. HBr 

C. NaCl 

D. NO2 

E. C2H2 

 

9. Which of the following best describes the entropy change? 

A. The entropy change is a measure of the particles randomness in a system. 

B. The entropy change is known as heat content. 

C. The entropy change is the difference between the entropy of the products and the reactants. 

D. The entropy change is defined as the amount of energy present in a substance. 

E. The entropy change is the amount of energy absorbed or lost by a system as heat.   

 

 

10. Units of  ΔH,  ΔS and ΔG  per mole are respectively: 

 

    ΔH            ΔS                 ΔG 

A. kJ/mol         kJ/mol           kJ/mol.K 

B. kJ/mol         J/mol.K       kJ/mol    

C. kJ/mol.K      kJ/mol          kJ/mol 

D. mol.K/kJ      kJ/mol          kJ/mol 

E. kJ/mol          kJ/mol          kJ/mol          

 

11. Which of the following decreases entropy: 

 

A. Freezing 

B. Evaporation 

C. Dissolution 

D. Increasing moles of gases 

E. Melting 

 

12. Why does dissolution increase the entropy of a mixture? 

A. It increases the heat released. 

B. It increases the randomness. 

C. It increases the enthalpy of the mixture. 

D. It decreases the motion of the particles. 

E. It increases the attractive forces between the particles. 

 

13. Which of the following has the highest entropy? 

 

A. NaCl(s) 

B. Water 

C. Ice 

D. Iron 

E. Water vapor 
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14. In which case reaction occurs spontaneously? 

 

A. ΔS < 0 

B. ΔG > 0 

C. ΔS = 0 

D. ΔG < 0 

E. ΔS and ΔG > 0 

 
 

15. Which of the following combinations is correct? 

 

A. ΔH (-),  ΔS   (+)  results in  ΔG (+) and reaction is spontaneous at all temperatures. 

B. ΔH (+),  ΔS   (+)  results in  ΔG (+) and reaction is spontaneous at all temperatures. 

C. ΔH (-),  ΔS   (+)  results in  ΔG (-) and reaction is spontaneous at all temperatures. 

D. ΔH (-),  ΔS   (-)  results in  ΔG (+) and reaction is non- spontaneous at all temperatures 

E. ΔH (-),  ΔS   (+)  results in  ΔG (+) and reaction is non-spontaneous at all temperatures 

 

 

16. Consider the  reaction N2 + 3H2 ↔ 2NH3  

Given that ΔH = -92 kJ and ΔS = -199 J/mol.K, the free energy and spontaneity of the reaction  

at 27 °C are:  

 

A. +32KJ and non-spontaneous 

B. -32KJ and spontaneous 

C. -32 KJ and non-spontaneous 

D. -291 KJ and spontaneous 

E. + 291 KJ and non-spontaneous 

 

 

17. Grid Q.# 115   Given the following data:  

2O3 (g) →3O2 (g)               ΔH1= -427kJ  

O2 (g) →2O (g)                  ΔH2= +495KJ  

NO (g) + O3 (g) →NO2 (g) + O2 (g) ΔH3=-122kJ  

Calculate ΔH for the reaction NO (g) +O (g) →NO2 (g)  
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Grid Qs. # 1-15 

1. What is an element? Give three examples. 

18. ^ 

2. What are electrons? 

19. ^ 

3. What are protons? 

20. ^ 

4. What are neutrons? 

21. ^ 

5. Why are atoms neutral? 

22. ^ 

6. What is a chemical symbol? 

23. ^ 

7. What are isotopes? 

24. ^ 

8. What is the atomic mass of an element? 

25. ^ 

9. What information is found in each square of the periodic table?^ 

 

10. What is a period in the periodic table? 

26. ^ 

11. What is a group in the periodic table? 

27. ^ 

12. What is the trend in valence electron configuration of elements within the same group in the periodic 

table? 

^ 

13. What is an ion? 

14. What is a molecule? 

15. What is a chemical bond? 
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Sample Questions Exam Answers 

 

1. What is meant by the enthalpy change of a reaction? 

 

A. It is the amount of heat produced by the complete combustion of one mole of that substance in its 

standard state. 

B. It is the amount of energy absorbed or lost by a system as heat. 

C. It measures the amount of randomness. 

D. It measures the spontaneity of a reaction at specific conditions. 

E. It is the amount of energy present in a substance. 

 

 

2. Which of the following explains the specific heat capacity?  

 
A. The amount of energy absorbed by 1 gram of a substance when its temperature is raised by 25°C.  

 
B. The amount of energy released by 1 gram of a substance when its temperature is raised by 1°C.  

 

C. The amount of energy absorbed by 1 gram of a substance when its temperature is raised by 1°C.  

D. The amount of energy absorbed by 25 gram of a substance when its temperature is raised by 1°C.  

E. The amount of energy released by 1 gram of a substance when its temperature is raised by 25°C.  

 

 

3. The temperature of 5 g aluminum rod is raised from 17°C to 25°C. Calculate the specific heat of 

aluminum knowing that the energy absorbed is 36 J. 

A. 0.15 J/g.K 

B. 0.23 J/g.K 

C. 0.30 J/g.K 

D. 0.90 J/g.K 

E. 0.45 J/g.K 

 

 

4. The temperature of 10 g gold rod is raised from 25°C to 35°C. Calculate the specific heat of gold 

knowing that the energy absorbed is 23 J. 

 

A. 0.15 J/g.K 

B. 0.23 J/g.K 

C. 0.30 J/g.K 

D. 0.70 J/g.K 

E. 0.84 J/g.K 

 

 

 

 

 

 

 

Q=mcΔT    ΔT= 25-17 = 8 

c = Q÷mΔT 

c= 36 ÷ (5 × 8)= 0.90 J/g.K   
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5. Grid Q# 114 

 To change the temperature of a particular calorimeter and the water it contains by one degree 

requires 5.0 kJ. The complete combustion of 0.70 gram of ethene gas, C2H4, in the calorimeter 

causes a temperature rise of 5.3 °C. Find the heat of combustion in kJ per mole ethene.  

(C2H4= 28) 

 

Answer: 

 

             Q = CΔt = 5 × 5.3 = 26.5kJ  

            Moles (n)  = m/M = 0.7/28 = 0.025mol  

     ΔH = -Q/n = - 1060 kJ/mol 

 

6. Identify whether each of the following reactions endothermic or exothermic. 

  

A. H2(g) +
1

2
 O2(g) →  H2O(g)            ΔH = –242 kJ       

B.  N2(g) +  O2(g) →  NO(g)           ΔH = +90.4 kJ     

C. 2H2O(l)   + 572 kJ → 2H2(g) + O2(g) 

D. C(s) + O2(g) → CO2(g) + 393kJ 

 

  Answer: 

 

B and C endothermic,   A and D exothermic 

 

7. Given : 

2 3 2 2 1

2 2 2 2 2

4H O(l) + 2NH (g) 2NO (g) + 7H (g)     H  = 300. kJ

2NO (g)+4H (g) N (g)+4H O(l)             ΔH = - 160.0 kJ

 


  

 

Calculate the heat change for : 

3 2 22NH (g) N (g) + 3H (g)
  

A. -140 kJ 

B. 0 kJ 

C. +200 J 

D. +140 kJ 

E. -300 J 

 

 

 

 

 

 

 

 

 

 

Equations do not need any changes because if you add 

the two given equations you will get the required 

reaction   
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8. Consider the following data. 

Compound 
fH   (kJ/mol) 

C8H8(l) -269 

HBr(g) -36 

NaCl(s) -386 

NO2(g) +34 

C2H2(g) +228 

 

a)Which of the following compound is the least stable? 

A. C8H8(l) 

B. HBr(g) 

C. NaCl(s) 

D. NO2 

E. C2H2 

 

b)Which is the most stable? 

 

A. C8H8(l) 

B. HBr 

C. NaCl 

D. NO2 

E. C2H2 

 

9. Which of the following best describes the entropy change? 

A. The entropy change is a measure of the particles randomness in a system. 

B. The entropy change is known as heat content. 

C. The entropy change is the difference between the entropy of the products and the 

reactants. 

D. The entropy change is defined as the amount of energy present in a substance. 

E. The entropy change is the amount of energy absorbed or lost by a system as heat.   

 

 

10. Units of  ΔH,  ΔS and ΔG  per mole are respectively: 

 

    ΔH            ΔS                 ΔG 

A. kJ/mol         kJ/mol           kJ/mol.K 

B. kJ/mol         J/mol.K       kJ/mol    

C. kJ/mol.K      kJ/mol          kJ/mol 

D. mol.K/kJ      kJ/mol          kJ/mol 

E. kJ/mol          kJ/mol          kJ/mol          
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11. Which of the following decreases entropy: 

 

A. Freezing 

B. Evaporation 

C. Dissolution 

D. Increasing moles of gases 

E. Melting 

 

12. Why does dissolution increase the entropy of a mixture? 

A. It increases the heat released. 

B. It increases the randomness. 

C. It increases the enthalpy of the mixture. 

D. It decreases the motion of the particles. 

E. It increases the attractive forces between the particles. 

 

13. Which of the following has the highest entropy? 

 

A. NaCl(s) 

B. Water 

C. Ice 

D. Iron 

E. Water vapor 

 

14. In which case reaction occurs spontaneously? 

 

A. ΔS < 0 

B. ΔG > 0 

C. ΔS = 0 

D. ΔG < 0 

E. ΔS and ΔG > 0 

 
 

15. Which of the following combinations is correct? 

 

A. ΔH (-),  ΔS   (+)  results in  ΔG (+) and reaction is spontaneous at all temperatures. 

B. ΔH (+),  ΔS   (+)  results in  ΔG (+) and reaction is spontaneous at all temperatures. 

C. ΔH (-),  ΔS   (+)  results in  ΔG (-) and reaction is spontaneous at all temperatures. 

D. ΔH (-),  ΔS   (-)  results in  ΔG (+) and reaction is non- spontaneous at all temperatures 

E. ΔH (-),  ΔS   (+)  results in  ΔG (+) and reaction is non-spontaneous at all temperatures 

 

 

16. Consider the  reaction N2 + 3H2 ↔ 2NH3  

Given that ΔH = -92 kJ and ΔS = -199 J/mol.K, the free energy and spontaneity of the reaction  

at 27 °C are:  

 

A. +32KJ and non-spontaneous 

B. -32KJ and spontaneous 

C. -32 KJ and non-spontaneous 

D. -291 KJ and spontaneous 

E. + 291 KJ and non-spontaneous 

ΔG =ΔH – TΔS 

T = 27 +273 = 300 K 

ΔG = -92 – 300 × -199/1000 

      = -92 + 59.7 = -32.3 = - 32KJ/mol 

ΔG is (-) reaction is spontaneous. 
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17. Grid Q.# 115   Given the following data:  

2O3 (g) →3O2 (g)               ΔH1= -427kJ  

O2 (g) →2O (g)                  ΔH2= +495KJ  

NO (g) + O3 (g) →NO2 (g) + O2 (g) ΔH3=-122kJ  

Calculate ΔH for the reaction NO (g) +O (g) →NO2 (g)  

 

Answer:  

 First: Reverse the first reaction and divide it by 2, ΔH1= -1(-427kJ/2) =+213.5kJ  

Second: Reverse the second reaction and divide it by 2, ΔH2= -1(+495KJ) = -247.5kJ  

                                                                                                                  2 

Third: Keep the third reaction the same, ΔH3 = -122kJ  

Then add ΔH* all together, ΔH= +213.5-247.5-122= -156kJ 

--------------------------------------------------------------- 

Grid Qs.# 1-15 Answers 

1. Define element and give examples. 

Elements are the simplest substances found in nature. Examples of elements are gold, oxygen, iron, and 

copper.^ 

 

2. Define electrons. 

Electrons are negatively charged particles in an atom 

 

3. Define protons. 

Protons are positively charged particles found in an atom’s nucleus.^ 

 

4. Define neutron. 

Neutrons are the neutral particles located in the nucleus of an atom.^ 

 

5. Recognize why atoms are neutral. 

Atoms are neutral because they have an equal number of electrons and protons.^ 

 

6. Define chemical symbol. 

It is a one- or two-letter symbol that represents an element. 

 

7. Define isotopes. 

Isotopes are atoms of the same element that have different numbers of neutrons. 

 

8. Define atomic mass. 
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It is the average mass of an element based on the relative amounts and masses of its isotope.^ 

 

9. Identify the information found in each square of the periodic table. 

It shows the element’s symbol, its atomic number, and it atomic mass. 

 

10. Define period in the periodic table. 

It is a horizontal row in the periodic table. 

 

11. Define group in the periodic table. 

It is a vertical column in the periodic table.^ 

 

12. Compare the valence electron configuration of elements within the same group. 

Elements in one group share the same valence electron configuration in the periodic table except helium.^ 

 

13. Define ion. 

It is an atom or group of atoms that has either gained or lost electrons so that it has an electric charge. 

 

14. Define molecule. 

It is a particle of two or more atoms bonded together by sharing electrons. 

 

15. Define chemical bond. 

It is the force of attraction that holds atoms (in molecules or metals) or ions (in salts) together. 

 

 

End of the Sample Questions Exam 

 

 

 


