
 

 

EST II – Individual Subject Test   

 

Student’s Name  _____________________________________ 

National ID _____________________________________ 

Test Center: _____________________________________ 

 

Subject: Chemistry 

Duration: 60 minutes 

85 Multiple Choice Questions 

Instructions:  

- Place your answer on the answer sheet. Mark only one answer for each of the multiple 

choice questions.  

- Avoid guessing. Your answers should reflect your overall understanding of the 

subject matter. 

- Calculator is not allowed.  

- Periodic table is available at the end of the booklet as a reference. 
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Directions: In this section of the exam, each question or incomplete statement is followed by 

five possible answers or completions. For each of the following problems, choose the best 

answer from the given list of possible choices. Each possible answer may be used once, more 

than once, or not at all. Note: For all questions involving solutions and/or chemical equations, 

assume that the system is in pure water unless otherwise stated. 

Questions 1–9 refer to the following. Choose the best answer from the given list of possible 

choices. Each possible answer may be used once, more than once, or not at all. 

A. Carbon  

B. Nickel  

C. Hydrogen 

D. Neon  

E. Potassium 

1. The element which forms an ionic bonding in a 1:1 ratio with chlorine  

2. A member of the Noble Gases  

3. A triple covalent bond is formed when two atoms of this element share electrons with 

two hydrogen atoms.  

4. A hydrogen bond may form between this element and a fluorine atom on a different 

compound  

5. For which of the element listed do its atoms have the largest atomic radius? 

6. It is a diamagnetic element in its neutral form.  

7. The outer energy level ends with a complete (s) orbital  

8. The element forming a tetrahedral structure with sp3 hybrid orbital when bonded with 

the appropriate atoms of fluorine  

9.  Exists in nature as a diatomic molecule 

  



3 

October 2020 

Questions 10–13 refer to the following cooling curve of a pure substance. Choose the best 

answer from choices A through E on the diagram below. Each possible answer may be used 

once, more than once, or not at all. 

   

10. The region where super cooling takes place  

11. The part of the curve where two states of this substance exist  

12. Where does the condensation process take place?  

13. The most well organized arrangement of this pure substance  

Questions 14–17 refer to the following. Choose the best answer from the given list of possible 

choices. Each possible answer may be used once, more than once, or not at all. 

A. Ammonia (NH3) 

B. Nitrogen Gas (N2)  

C. Nitroxyl (HNO) 

D. Nitrogen dioxide (NO2) 

E. Sodium Nitrate (NaNO3) 

14. The chemical species with the lowest value of oxidation number of nitrogen  

15. Which chemical species exhibits the highest oxidation number of nitrogen?  

16. The chemical species in which nitrogen does not have the ability to undergo reduction   

17. Oxidation number of nitrogen is zero  
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Questions 18–19 refer to the following curve. Choose the best answer from choices A through 

E on the diagram below. Each possible answer may be used once, more than once, or not at all. 

    

18. Indicates the activation energy of this reaction  

19. Stands for the catalyzed pathway of the chemical reaction in progress  

20. What is responsible for the high electrical conductivity of metals? 

A. Delocalized atoms 

B. Delocalized negative ions 

C. Delocalized valence electrons     

D. Delocalized positive ions 

E. Delocalized inner electrons 

21. The electron affinity is the 

A. energy released when an electron is gained by an atom in its ground state.  

B. maximum energy required to remove an electron from an atom in its ground state. 

C. energy required to remove an electron from an atom in the gaseous state. 

D. energy released when an electron is gained by an atom in the gaseous state. 

E. energy gained by an electron when it is absorbed by another electron. 

Questions 22–25 refer to the following. Choose the best answer from the given list of possible 

choices. Each possible answer may be used once, more than once, or not at all. 

A. XY 

B. XY2 

C. X2Y 

D. X2Y3 

E. X3Y2 
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Which formula shows the correct ratio of ions in the compound formed by each pair of 

elements? 

Element X                                                    Element Y 

22. Aluminum                                                     Sulfur                      

23. Potassium                                                     Oxygen                   

24. Lithium                                                        Chlorine                  

25. Strontium                                                      Bromine                  

Questions 26–29 refer to the following. Choose the best answer from the given list of possible 

choices. Each possible answer may be used once, more than once, or not at all. 

A. moles/liter of solution 

B. grams/mol 

C. moles/kilogram of solvent 

D. oC/molal 

E. no unit 

What is the correct unit for the types of concentration below? 

26. molality           

27. molar mass      

28. mole fraction   

29. molarity           
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Part B 

Directions: In this section of the exam, each question or incomplete statement is followed by 

five possible answers or completions. For each of the following problems, choose the best 

answer from the given list of possible choices.  

Questions 30–32 refer to the graph below showing a plot of volume versus pressure for a 

particular gas sample at constant temperature. 

 

30. The gas law describing this graph is 

A. Charles’s law. 

B. Dalton’s law. 

C. Boyle’s law.            

D. Gay Lusacc’s law. 

E. Avogadro’s law.    

 

31. What is the volume of this gas at 4.0 atm pressure? 

A. 0.68 L 

B. 1.0 L 

C. 0.5 L 

D. 4.0 L 

E. 3.7 L 

32. At what pressure would this gas occupy a volume of 5.0 L? 

A. 0.4 atm 

B. 0.33 atm 

C. 2.0 atm 

D. 0.5 atm 

E. 1 atm 
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33. The correct sequence in terms of increasing average kinetic energy of the states of 

ethanol (C2H5OH) is 

A. C2H5OH(s), C2H5OH(g), C2H5OH(l) 

B. C2H5OH(g), C2H5OH(l), C2H5OH(s) 

C. C2H5OH(l), C2H5OH(g), C2H5OH(s) 

D. C2H5OH(s), C2H5OH(l), C2H5OH(g)             

E. C2H5OH(g), C2H5OH(s), C2H5OH(l) 

34. If the volume of a gas is doubled and its new pressure becomes 3/2 of its original 

pressure, then the Kelvin temperature is  

A. tripled  

B. doubled. 

C. constant. 

D. 5 times its original temperature. 

E. 2/3 of its original temperature. 

35. Choose the gas that effuses the fastest. 

A. N2 

B. NH3  

C. NO2 

D. CO2 

E. Cl2 

36. An aqueous solution is 65% (v/v) rubbing alcohol. How many mL of water are in a 95 

mL sample of this solution?   

A. 61.75 mL 

B. 60.5 mL 

C. 30 mL 

D. 33.25 mL  

E. 15 mL 

37. What is the total number of sigma bonds found in the following compound? 

 

A. 11  

B. 8 

C. 10 

D. 15 

E. 6 

38. Which electron configuration represents an atom in the excited state? 

A. 1s2 2 s2 2p3 

B. 1s2 2 s2 2p6 

C. 1s2 2 s1 2p1             

D. 1s2 2 s2 2p63s1 

E. 1s2 2 s1 
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39. The emission of energy is done by an electron moving from 

A. 1s to 2s 

B. 2p to 3s 

C. 2s to 2p 

D. 3s to 2p  

E. 3s to 3p 

40. Choose the answer below that accurately describes the correct molecular shape of 

XeOF4. 

A. Tetrahedral 

B. Trigonal pyramidal  

C. Linear 

D. Trigonal bipyramidal  

E. Square pyramidal   

41. The Lewis structure of the CO3
2- ion is 

A.  

   

 

 

B.  

 

 

 

C.  

 

 

 

D.  

 

 

 

E.   

 



9 

October 2020 

42. The 3d orbital is described by which of the following quantum numbers? 

A. n = 3, l = 0   

B. n = 5, l = 0   

C. n = 3, l = 1   

D. n = 2, l = 3   

E. n = 3, l = 2  

43. The order of the following chemical elements Na,K,Rb,Cs  represents 

A. increasing first ionization energy.  

B. decreasing first ionization energy.           

C. increasing electronegativity. 

D. decreasing atomic radius. 

E. random and lack of order of any periodic trend. 

44. Which of the following properties increase(s) as you move across a period from left to 

right? 

I. Electronegativity 

II. Ionization Energy 

III. Atomic Radius 

A. II and III only 

B. I and III only  

C. I and II only  

D. I, II, and III 

E. I only  

45. The intermolecular force(s) that CH3COCH3 exhibit is/are 

A. dipole-dipole and hydrogen bonding.  

B. Van der Waals force, dipole-dipole and hydrogen bonding. 

C. Van der Waals force and hydrogen bonding. 

D. dipole-dipole.  

E. Van der Waals force and dipole-dipole.      

46. The type of attraction between the positive ions of the metal and the sea of the electrons 

in a metallic bonding is 

A. magnetic. 

B.  electrostatic.  

C.  electromagnetic. 

D. ionic. 

E. covalent.  
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47. Isotopes of an element have different atomic masses because 

A. the nuclei of an element’s isotopes contain a different number of protons. 

B. the electron cloud of an element’s isotopes contain a different number of electrons. 

C. the nuclei of an element’s isotopes contain a different number of electrons. 

D. the nuclei of an element’s isotopes contain a different number of neutrons.       

E. they have different atomic numbers. 

48. Which of the following has the highest melting point? 

A. H2 

B. C8H10 

C. NaCl  

D. C2H5OH 

E. CH4 

49. The pH of a sample of orange juice is 3.5 and that of tomato juice is 4.5. The 

concentration of hydrogen ions in tomato juice is 

A. 2.0 times higher than that of orange juice. 

B. 10 times higher than that of orange juice. 

C. 10 times lower than that of orange juice.   

D. 1.0 times lower than that of orange juice. 

E. 1.5 times lower than that of orange juice. 

50. Which statement from below can describe a compound with a Ka = 2 x 10-6 ? 

A. Compound is a strong electrolyte. 

B. Compound is a strong acid. 

C. Compound is a weak base. 

D. Compound in its aqueous form has a pH < 7,        

E. All are correct except (C).  

51. How many moles of NaOH are needed to neutralize 1.6 mol of H2SO4? 

A. 1.6 mol 

B. 3.2 mol     

C. 0.8 mol 

D. 6.4 mol 

E. 8 mol 

52. What is the oxidizing agent in this reaction: ClO-   +  H2O  + 2e-  →    Cl-   +  2OH-? 

A. ClO-       

B. H2   

C. Cl-    

D. OH- 

E. e-   
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53. A solution with [H+] = 3 x 10-9 mol.L-1 has a pH between 

A. 7 and 8 

B. 4 and 5 

C. 5 and 6 

D. 8 and 9                  

E. None of the above. 

54. What are the oxidized and reduced elements in this unbalanced reaction?  

                                  MnO4
− + SO2 → Mn2+ + SO4

2−                                                            

A. MnO4
− and SO2 respectively 

B. Mn2+ and  SO4
2− respectively 

C. SO2 and MnO4
−  respectively         

D. SO2  and SO4
2− respectively 

E. MnO4
− and Mn2+ respectively 

55. The conjugate base of acetic acid CH3COOH is 

A. H2O 

B. CH3COO 

C. H3O
+ 

D. CH3COO2- 

E. CH3COO-     

56. Lead (II) sulfide (PbS) has a Ksp value of 3.0 x 10-28. What is the concentration of lead 

(II) ions in a saturated solution of PbS at 25oC? 

A.  1.5 x 10-14 M 

B. 1.7 x 10-14 M      

C. 16 x 10-56 M 

D. 6 x 10-28 M 

E. 1.7 x 10-28 M 

57. What is the oxidation state of an atom with the electron configuration 1s22s22p1? 

A. +1 

B. +3             

C. 0 

D. -3 

E. -1 
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58. The basic component(s) of any combustion reaction is/are: 

I. Oxygen Gas 

II. Carbon 

III. Catalyst 

A. I only  

B. I and II only 

C. I , II, and III 

D. II only  

E. I and III only 

59. What is the name of the unknown chemical element (X) if the molar mass of a 

compound CaXO3 is 100 g/mol? 

A. Sulfur 

B. Silicon 

C. Carbon  

D. Hydrogen 

E. Sodium 

60. What is the total number of fluorine atoms in 6 moles of boron trifluoride molecules? 

A. 6 x 6.023 x 1023 atoms of fluorine 

B. 3 x 6.023 x 1023 atoms of fluorine 

C. 4 x 6.023 x 1023 atoms of fluorine 

D. 18 x 6.023 x 1023 atoms of fluorine      

E. 6.023 x 1023 atoms of fluorine 

61. Which of the compounds has the largest percent by mass of nitrogen? 

A. N2O                  

B. NO 

C. NO2 

D. N2O3 

E. N2O4 

62. The molecular formula of tartaric acid is C4H6O6. Its empirical formula is 

A. CHO 

B. C2H3O3                   

C. C1H1.5O1.5 

D. C4H6O6 

E. C2H2O3 

63. A balloon having 2.0 moles of nitrogen gas at STP has a 

A. volume of 22.4 L 

B. volume of 2.24 L 

C. volume of 44.8 L    

D. mass of 14 g 

E. mass of 7 g 
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64. Which of the following chemical equations correctly represents the reaction between 

aluminum and oxygen? 

A. Al + O2       AlO2 

B. 4 Al  +  3 O2  → 2Al2O3         

C. 3Al + O2  → Al3O2 

D.  6Al + 4O2  → 2Al3O2 

E. Al  +  3 O2  →  Al2O3 

65. What is the balancing coefficient of hydrogen fluoride in the following unbalanced 

chemical equation?     SiO2 + HF → SiF4 + 2H2O 

A. 1 

B. 3 

C. 4            

D. 2 

E. 6 

66. How many moles of Ag2S can be prepared from 3 moles of Ag based on the chemical 

equation: 4Ag + 2H2S + O2 2Ag2S + 2H2O?1.5 mol           

B. 3.75 mol 

C. 0.75 mol 

D. 2 mol 

E. 1.25 mol 

67. Which statement describes characteristics of an endothermic reaction? 

A. The sign of ∆H is positive, and the products have less potential energy than the 

reactants. 

B. The sign of ∆H is positive, and the products have higher potential energy than the 

reactants.                                 

C. The sign of ∆H is negative, and the products have less potential energy than the 

reactants.  

D. The sign of ∆H is negative, and the products have higher potential energy than the 

reactants. 

E. The sign of ∆H is positive.  

68. What type of reaction occurs when potassium metal and chlorine gas react with each 

other? 

A. Synthesis           

B. Single replacement 

C. Double replacement 

D. Complete combustion 

E. Decomposition  
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69. Magnesium nitride is formed according to the following reaction: 3Mg + N2 Mg3N2. 

The reaction of 4.0 mol of nitrogen with 6.0 mol of magnesium produces 

A. 2.0 mol of Mg3N2 and no excess of N2 

B. 2.0 mol of Mg3N2 and 2.0 mol of excess N2     

C. 4.0 mol of Mg3N2 and no excess of N2 

D. 4.0 mol of Mg3N2 and 1 mol of excess Mg 

E. 4.0 mol of Mg3N2 and 2 mol of excess Mg 

70. The formula applied to calculate the % yield for a chemical reaction is 

A. (Actual amount of reactant / theoretical amount of reactant) x 100 

B. (Actual amount of product / theoretical amount of reactant) x 100 

C. (Actual volume of product / theoretical volume of product) x 100 

D. (Actual amount of product / theoretical amount of product) x 100         

E. (Actual mass of product / theoretical mass of product) x 100 

71. How many moles of SO2 will result from the burning of 64 grams of sulfur? 

A. 1 mol 

B. 3 mol 

C. 2 mol                

D. 2.5 mol 

E. 4 mol 

72. The following setup below stands for 

 

A. Fractional distillation         

B. Simple distillation 

C. Titration setup 

D. Synthesis reaction setup 

E. None of the above. 
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73. What is the name of the labelled glassware (B) in question 72? 

A. condenser  

B. fractionating tube          

C. burette 

D. pipet 

E. mantle 

74. The tool used for withdrawing 8 mL of a solution is 

A. 8 mL volumetric pipet. 

B. 10 mL volumetric pipet. 

C. 10 mL volumetric flask. 

D. 10 mL graduated pipet.  

E. Both (A) and (D) can be used. 

Questions 75-77 refer to the titration curve below. 

  

75. What is the name of point (E)? 

A. Inflection point 

B. Midpoint 

C. Equivalence point       

D. End point 

E. Triple point  
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76. The titrant is 

A. strong acid.     

B. strong base. 

C. weak acid.  

D. weak base.  

E. salt.  

77. The resulting solution at point E is _______ and its pH is _______. 

A. basic , 6 

B. acidic , 5      

C. basic , 5 

D. neutral , 7 

E. acidic, 4 

78. Given the reaction at equilibrium: 2 SO2(g) + O2(g)   ⇆   2 SO3(g) + heat , 

which change will shift the equilibrium to the right? 

A. adding a catalyst 

B. adding more O2(g)  

C. decreasing the pressure 

D. increasing the temperature 

E. removing O2(g) 

79. Which is a property of a reaction that has reached equilibrium? 

A. The amount of products is greater than the amount of reactants. 

B. The amount of products is equal to the amount of reactants. 

C. The rate of the forward reaction is greater than the rate of the reverse reaction. 

D. The rate of the forward reaction is equal to the rate of the reverse reaction.     

E. The amounts of reactants and products are the same. 

80. Which reaction is represented by the following expression of the equilibrium constant. 

Keq =  
[CO]2 x [O]2

[CO2 ]2
 

A. 2CO2 ⇆   O2    +  2CO      

B. CO2 ⇆   O2    +  2CO 

C. O2    +  2CO ⇆  2CO2  

D. O2 + CO ⇆   CO2 

E. None of the above 
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81. Order the salts found in the table below from the most soluble to the least soluble.  

                  

Salt Ksp 

Zinc sulfide 3.0 x 10-23 

Zinc carbonate 1.0 x 10-10 

Silver iodide 8.3 x 10-17 

 

A. Zinc carbonate, zinc sulfide, silver iodide 

B.  Silver iodide, zinc carbonate, zinc sulfide 

C. Zinc carbonate, silver iodide, zinc sulfide                 

D. Zinc sulfide, silver iodide, zinc carbonate 

E. Silver iodide, zinc sulfide, zinc carbonate 

82. The name of the ionic compound having the formula unit (CuCl2) is 

A. copper chloride. 

B. copper (II) chlorate. 

C. cupric chromate. 

D. copper (II) chloride.                      

E. copper (I) chlorine. 

83. What are the expected products of the decomposition reaction of potassium oxide, K2O? 

A. K+ 
(s) and O2- (g) 

B. K+ (s) and O2 (g) 

C. K 
(s) and O2- (g) 

D. K 
(s) and O (g) 

E. K 
(s) and O2 (g)                               

84. What is the correct order of the increasing boiling points of ethane, methanol, and 

methanal? The three organic compounds have similar molar masses. 

A. ethane, methanol, methanal 

B. methanal, methanol, ethane 

C. ethane, methanal, methanol                

D. methanal, ethane, methanol 

E. methanol, methanal, ethane 

85. What is/are the cause(s) of ozone depletion? 

A. propellants 

B. foam-blowing agents 

C. refrigerants 

D. UV-B rays  

E. All of the above.       
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