
 

 

 

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. 

- Calculators are not allowed.  

- The 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.  

1. Which statement is not part of Dalton’s atomic theory? 

A. Each element is composed of indestructible particles called atoms. 

B. All atoms of a given element have the same mass and other properties. 

C. Atoms are themselves composed of protons, neutrons, and electrons. 

D. Atoms combine in simple whole number ratios to form compounds. 

E. A and B 

2. Which statement best summarizes the nuclear model of the atom that emerged from 

Rutherford’s gold foil experiment? 

A. The atom is composed of a dense core that contains most of its mass and all of its 

positive charge, while low-mass negatively charged particles compose most of its 

volume. 

B. The atom is composed of a sphere of positive charge with many negatively charged 

particles within the sphere. 

C. Most of the mass of the atom is evenly distributed throughout its volume. 

D. All of the particles that compose an atom have exactly the same mass. 

E. None of the above. 

3. When aluminum forms an ion, it loses electrons. How many electrons does it lose and 

which orbitals do the electrons come from? 

A. 1 electron from the 3s orbital 

B. 2 electrons; one from the 3s orbital and one from the 2s orbital 

C. 3 electrons; two from the 3s orbital and one from the 3p orbital 

D. 2 electrons from 3s orbital 

E.  electrons from the 3p orbital 

4. The correct electron configuration of Cr – 24 electrons is 

A. 1s2 2 s2 2 p6 3 s2 3 p6 4 s2 3 d4   

B. 1s2 2 s2 2 p6 3 s2 3 p6 4 s1 3 d5   

C. 1s2 2 s2 3 p6 3 s2 3 p6 4 s2 3 d4   

D. 1s2 2 s2 2 p6 3 s2 3 p6 4 s2 5 d4   

E. 1s2 2 s2 2 p6 3 s2 3 p6 4 s2 3 d5 

5. Which pair of elements has the most similar Lewis structures? 

A. S and O 

B. N and S 

C. Cl and Ar 

D. H and Br 

E. F and Ar 
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6. Use the Lewis model to predict the correct formula for the compound that forms between 

K and S. 

A. KS 

B. KS2 

C. 2KS 

D. K2S2 

E. K2S 

7. What is the molecular geometry of PBr3? 

A. bent 

B. tetrahedral 

C. trigonal pyramidal 

D. linear 

E. trigonal planar 

8. Which molecule is polar? 

A. SCl2 

B. CS2 

C. CO2 

D. CF4 

E. SiCl4 

9. Determine which molecule has dipole-dipole forces.  

A. CH2Cl2 

B. CO2 

C. CH4 

D. CI4 

E. CCl4 

10. Which set of quantum numbers corresponds to 3d? 

A. n= 2, l = 1 

B. n= 5, l = 3 

C. n= 3, l = 2 

D. n= 4, l = 3 

E. n= 3, l = 3 

11. Which is true concerning 3px? 

A. Spherical with 1 radial node 

B. Spherical with 2 radial nodes 

C. 2 lobes along the x axis with 1 planar node and 1 radial node 

D. 4 lobes in the xy plane with 2 planar nodes and 1 radial node 

E. 4 lobes in the xy plane with 2 planar nodes and 2 radial node 
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12. How would you prepare 100 mL of 0.40 M MgSO4 from a stock solution of 2.0 M MgSO4? 

You need 

A. 2 mL of 2.0 M MgSO4 

B. 0.02 mL of 2.0 M MgSO4 

C. 500 mL of 2.0 M MgSO4 

D. 20 mL of 2.0 M MgSO4 

E. 0.5 mL of 2.0 M MgSO4 

13. Colligative properties of solutions depend on 

A. the number of particles dissolved in a given mass of solvent. 

B. the acidity of the solution. 

C. pressure. 

D. temperature. 

E. the volume of the solution. 

14. In an exothermic reaction, 

A. increasing the temperature results in increasing solubility. 

B. increasing the temperature will cause the system to shift to the product side. 

C. increasing the temperature results in decreasing solubility. 

D. temperature has no effect on solubility. 

E. ΔHsolution > 0 

15. Predict whether the following are molecular or ionic. 

1. B2H6 

2. CH3OH 

3. LiNO3 

4. Sc2O3 

5. CsBr 

A. 1 and 2 are molecular 

B. 3, 4, and 5 are ionic 

C. 2, 3, and 4 are molecular 

D. 2, 3, and 4 are ionic 

E. A and B 

16. Among the following compounds, which has a(n) ionic, covalent, or metallic bond? 

1. glucose 

2. table salt 

3. PO4
3− 

4. brass 

5. white gold 

A. 1 and 3 are covalent 

B. 2 and 3 are ionic 

C. 4 and 5 are metallic 

D. 1, 2, and 3 are ionic 

E. A and C 
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17. A sample of ice is heated past its melting point, and its temperature is monitored. The graph 

below shows the results. What is the first point on the graph where the sample contains no 

solid ice? 

 

A. 0 

B. A 

C. B 

D. C 

E. D 

18. A strawberry sorbet is taken from the freezer and placed in a beaker. Using a thermometer, 

we can follow the variation in temperature. 

 

Indicate the correct order of the physical state of the sorbet. 

A. solid – solid/liquid – liquid 

B. liquid – solid/liquid – solid 

C. solid/liquid – liquid – solid 

D. solid – solid/liquid – liquid – gas 

E. solid – liquid – gas 
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19. Indicate the type of reaction of the following. 

CH3COOH  +  NH3    CH3COO- + NH4
+ 

A. precipitation reaction 

B. acid base reaction 

C. decomposition reaction 

D. combustion reaction 

E. double displacement reaction 

20.  Which of the following is an electron configuration of an atom in the excited state? 

1. 1s2 2s1 

2. 1s2 2s2 2p6 3s2 3p6 4s1 3d6 

3. 1s2 2s2 2p6 3s2 3p6 4s2 3d5 

A. 1 

B. 2 

C. 3 

D. 1 and 3 

E. 2 and 3 

21. Which is NOT a common sign of a chemical change? 

A. change in temperature 

B. change in color 

C. release of gas 

D. change in texture 

E. precipitation 

22. Determine the substance being oxidized in the following redox reaction. 

Mg (s)   + Cu2+
(aq)    Mg2+

(aq)  +  Cu(s) 

A. Cu2+ 

B. Cu 

C. Mg 

D. Mg2+ 

E. This is not a redox reaction. 

23. Assign the oxidation number of nitrogen in Cu(NO3)2. 

A. +1 

B. +2 

C. +3 

D. +4 

E. +5 
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24. Which metal does NOT dissolve in hydrochloric acid? 

A. Mn 

B. Ni 

C. Sn 

D. Cl 

E. Ag 

25. Which of these reactions results in the formation of a precipitate? 

1. NaNO3(aq)  +  CaS(aq) 

2. MgSO4(aq)  +  CaS(aq) 

3. NaNO3(aq)  +  MgSO4(aq) 

A. 1 

B. 2 

C. 3 

D. 1 and 3 

E. None 

26. Which species is a conjugate base of H2SO3? 

A. HSO3
− 

B. H2SO4 

C. SO3
2− 

D. H3SO3
+ 

E. S 

27. The titration of 10.00 mL of an HCl solution of unknown concentration requires 12.54 mL 

of a 0.100 M NaOH solution to reach the equivalence point. What is the concentration of 

the unknown HCl solution? 

A. 1.25 x 10-4 M 

B. 1.25 M 

C. 0.125 M 

D. 0.125 mol 

E. There is not enough data. 

28. Solution A has a pH of 13. Solution B has a pH of 10. The concentration of H3O
+ in solution 

B is ________ times that in solution A. 

A. 0.001 

B. 1/3 

C. 3 

D. 2 

E. 1000 
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29. Identify the Bronsted-Lowry acid in the following reaction: 

HCO3
− (aq)  +  H2O (l)   H2CO3 (aq)  +  OH-

(aq) 

A. OH- 

B. H2CO3  

C. H2O 

D. HCO3
− 

E. None of the above 

30. Predict the H3O
+ concentration in 3.0 M HC2H3O2. 

A. It is a strong acid, and the concentration will be 3.0 M. 

B. It is a weak acid, and the concentration will be 3.0 M. 

C. It is a strong acid, and the concentration will be greater than 3.0 M 

D. It is a weak acid, and the concentration will be less than 3.0 M. 

E. It is a weak acid, and the concentration will be greater than 3.0 M 

31. What is the net ionic equation for the reaction between Pb(C2H3O2)2(aq) and KBr(aq)? 

A. Pb(C2H3O2)2(aq) + 2KBr(aq)  PbBr2(s)  +  2KC2H3O2(aq) 

B. Pb2+
(aq) + 2B𝑟−

(aq)    PbBr2(s) 

C. K+
(aq)  +  C2H3𝑂2

−
(aq)  KC2H3O2(s) 

D. Pb2+
(aq)  +  2B𝑟−

(aq)    PbBr2(aq) 

E. Pb(C2H3O2)2(aq)  +  2KBr(aq)    2KC2H3O2(s) + PbBr2(aq) 

32. Which is NOT a redox reaction? 

A. 2Mg(s) + O2(g)   2MgO(s) 

B. 2HBr(aq) + Ca(OH)2(aq)    2H2O(l)  +  CaBr2(aq) 

C. Ca(s)  +  Cl2(g)    CaCl2(s) 

D. Zn(s)  +  Fe2+
(aq)   Zn2+

(aq)  +  Fe(s) 

E. C(s)  +  O2(g)    CO2(g) 

33. Sulfur and fluorine react to form sulfur hexafluoride. How many moles of F2 are required 

to react completely with 2.55 mol of S? 

S(s)  +  3F2(g)    SF6(g) 

A. 0.85 mol 

B. 2.55 mol 

C. 7.65 mol 

D. 15.3 mol 

E. There is not enough data. 
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34. Sodium reacts with fluorine to form sodium fluoride. What mass of sodium fluoride forms 

from the complete reaction of 0.2 g of fluorine with enough sodium to completely react 

with it? 

2Na(s)  + F2(g)    2NaF(s) 

A. 4.4 g 

B. 16.8 g 

C. 0.01 g 

D. 0.44 g 

E. There is not enough data. 

35. Consider the general reaction:    2 A  +  3 B  +  C  2 D 

Given: 6 mol of A, 8 mol of B and 10 mol of C. 

What is the limiting reactant? 

A. A 

B. B 

C. C 

D. D 

E. Not enough information; cannot tell 

36. Consider the following reaction: 

Fe(s) + S(s)  FeS(s) 

If 15.0 g of iron is heated with 15.0 g of sulfur to form iron (II) sulfide, what is the 

theoretical yield of FeS in grams? 

A. 
87.91 ×15.0

55.85
 

B. 
87.91 × 15.0

32.06
 

C. 15.0 + 15.0 

D. 
55.85 × 15.0

32.06
 

E. 
32.06 × 15.0

55.85
 

37. 4.8 L sample of helium gas contains 0.22 mol of helium. How many additional moles of 

helium gas should you add to the sample to obtain a volume of 6.4 L at constant temperature 

and pressure? 

A. 0.29 mol 

B. 0.75 mol 

C. 0.07 mol 

D. 0.53 mol 

E. 0.165 mol 
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38. Which sample contains the greatest number of atoms? 

A. 15 g Ne 

B. 15 g Ar 

C. 15 g Kr 

D. 15 g S 

E. None of the above.  

39. How many moles of O are in 1.6 mol of Ca(NO3)2? 

A. 1.6 mol 

B. 3.2 mol 

C. 4.8 mol 

D. 9.6 mol 

E. 0.2 mol 

40. What is the effect of adding chlorine gas at constant volume and temperature to an 

equilibrium mixture of the following reaction? 

CO(g)  +  Cl2(g)  COCl2(g) 

A. The reaction shifts towards the reactants. 

B. The reaction shift towards the products. 

C. The reaction does not shift in either directions. 

D. The reaction slows down. 

E. The reaction accelerates. 

41. The decomposition of NH4HS is endothermic. 

NH4HS(s) NH3(g)  +  H2S(g) 

Which change to an equilibrium mixture results in the formation of more H2S? 

A. A decrease in the volume of the reaction vessel at constant temperature 

B. An increase in the amount of NH3 

C. An increase in temperature 

D. All of the above. 

E. None of the above. 

42. What is the value of the equilibrium constant of the following reaction? 

I2(g) 2I(g) 

Given: [I] = 0.075 M; [I2] = 0.88 M 

A. 0.085  

B. 0.17 

C. 11.73 

D. 5.86 

E. 0.0064 
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Use the potential energy diagram to answer questions 43 to 45. 

 

 

 

43. Which letter represents the potential energy of the products? 

A. (a) 

B. (b) 

C. (c) 

D. (e) 

E. (f) 

44. Which letter indicates the activation energy? 

A. (a) 

B. (b) 

C. (d) 

D. (c) 

E. (f) 

45. What type of reaction is this? 

A. athermic  

B. exothermic 

C. endothermic 

D. reversible reaction 

E. None of the above. 

  



 

12 

December 2020 

46. A candy bar contains 225 Cal of nutritional energy. How many joules does it contain? 

A. 9.41 x 105 Cal 

B. 9.41 x 105 J 

C. 0.94 J 

D. 0.94 Cal 

E. 0.0053 J 

47. Which temperature is identical on both the Celsius and the Fahrenheit scales? 

A. 100o 

B. 0o 

C. 30o 

D. 20o 

E. – 40o 

48. Indicate the correct formula-name combination. 

A. C2H3O
2- -Acetate 

B. CO2
− -Carbonate 

C. NO2
− -Nitrate 

D. Cr2O4
2−

 -Dichromate 

E. ClO4
− -Perchlorate 

49.  Consider the following reaction. 

C8H18(l)  +  
25

2
O2(g)    8CO2(g)  +  9H2O(g)  ΔHrxn = -5074.1 kJ/mol 

What mass of octane (in g) is required to produce 1.55 x 103 kJ of heat? 

A. 349 g 

B. 3.49 g 

C. 0.349 g 

D. 0.0349 g 

E. 34.9 g 

50. If a bottle of nail polish remover contains 155 g of acetone (C3H6O), how much heat is 

released by its complete combustion? 

C3H6O(l)  +  4O2(g)   3CO2(g)  +  3H2O(g)  ΔHrxn = -1790 kJ/mol  

A. -0.47 x 103 kJ 

B. -4.78 x 103 kJ 

C. -47.8 x 103 kJ 

D. -4.78 x 10 kJ 

E. -478.0 kJ 
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Use the following information to answer questions 51 and 52.  

In this experiment, a student will synthesize aspirin. 

The synthesis reaction is: 

Salicylic acid  +  Acetic anhydride    Acetylsalicylic acid  +  acetic acid 

C7H6O3          +           C4H6O3                    C9H8O4          +       C2H4O2 

51. Weigh 2.43 g of salicylic acid and transfer them to a 125 mL Erlynmeyer flask. Add 4.00 

mL of acetic anhydride (density = 1.08 g/mL) to the flask.  

Make sure to do all the work under the hood,  

A. because the reaction causes an explosion. 

B. in order not to slip reactants onto the floor of the lab. 

C. in order not to get the vapor in your eyes. 

D. in order not to let acetic anhydride get into contact with your skin. 

E. C and D 

52. After heating the Erlynmeyer flask, the technician removed it from the water bath and let 

it cool down, then added 15 mL of room temperature distilled water. What was the reason 

for his actions? 

A. to dilute the mixture 

B. to increase the volume of the mixture 

C. to let the mixture cool faster 

D. to facilitate the decomposition of the excess acetic anhydride 

E. A and C 
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53. Choose the correct sentence concerning the following separation technique setup. 

 

A. This is a simple distillation setup used to separate the components of a homogeneous 

mixture. 

B. This is a simple distillation setup used to separate the components of a heterogeneous 

mixture. 

C. This is a fractional distillation where condensation of the evaporated gas occurs at the 

level of structure #3. 

D. This is a fractional distillation where condensation of the evaporated gas occurs at  

level #5. 

E. This is simple distillation where #7 and #9 are water in and water out respectively. 

54. Choose the element with the higher ionization energy. 

A. S 

B. P 

C. Cd 

D. Ta 

E. K 

55. Indicate the least reactive element. 

A. Sodium 

B. Gold 

C. Iron 

D. Zinc 

E. Potassium 
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56. Which compound is most likely to have a foul odor? 

A. CH3 – COO – CH3 

B. O = C = O 

C. CH3 – CH2 – NH2 

D. CH3 – CH2 – CH3 

E. CH3 – CH2 – OH 

57. _______ is used to measure the volume of a key. 

A. Thermometer 

B. Graduated cylinder 

C. Spatula 

D. Buret 

E. Salt bridge 

58. An Aluminum bar with a mass 2000.0 g has the following dimensions: 8 cm by 3 cm by 4 

cm. What would happen to the density of aluminum if we transform this aluminum bar into 

a can? 

A. If the can is empty, the density will be less. 

B. If the can is filled, the density will be greater. 

C. If the can is empty, the density will be greater. 

D. Density will remain the same because it is a ratio of mass to volume. 

E. There is not enough data. 

59. Specify the type of bonding between Na and F in an NaF compound, knowing that Na 

belongs to group I and F belongs to group VII. 

A. Ionic bond 

B. Covalent bond 

C. Metallic bond 

D. Hydrogen bond 

E. Na and F cannot form a compound. 

60. The equilibrium constant for this reaction is Keq 1.0 x 103. The reaction mixture at 

equilibrium contains [A] = 1.0 x 10−3 M. What is the concentration of B in the mixture? 

A(g) B(g) 

A. 1.0 x 10−3 M 

B. 1.0 M 

C. 2.0 M 

D. 2.0 x 10-3 M 

E. 0.1 x 10-3 M 

  



 

16 

December 2020 

61. Consider the following table: 

Air pressure with increasing altitude 

Altitude (in kilometers) Air pressure (in kPa) 

0 101 

2 83 

4 64 

6 51 

8 41 

10 32 

What does this data reveal about the relation between air pressure and altitude? 

A. The data is insufficient. 

B. There is no relation. 

C. They are directly proportional. 

D. They are inversely proportional. 

E. As the air pressure increases, the altitude increases as well. 

62. “Energy cannot be created or destroyed. It can only be transferred from one location to 

another and converted to and from other forms of energy.” This is __________. 

A. the first law of thermodynamics. 

B. the second law of thermodynamics. 

C. the third law of thermodynamics. 

D. conservation of mass. 

E. Newton’s first law. 

63. What is the value of the universal gas constant in units of L.atm/mol.K? 

A. 0.8206 

B. 0.08206 

C. 0.0826 

D. 0.008 

E. None of the above. 

64. Which gas will exert most pressure in a 2 liter closed bottle at 25oC? 

A. 0.025 mol Cl2 

B. 0.05 mol O2 

C. 0.1 mol H2 

D. 0.1 mol Na 

E. There is not enough data. 

65. What is the density of P4O10 gas at 1.5 atm and 227oC? 

A. 10.65 g/L 

B. 1.32 g/L 

C. 7.62 g/L 

D. 0.167 g/L 

E. 5.96 g/L 
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66. Choose the correct sentence. 

A. Potassium hydroxide, ammonium hydroxide, and aluminum hydroxide are soluble in 

water. 

B. Potassium sulfate, sodium sulfate, and mercury sulfate are soluble in water. 

C. Lead II carbonate, silver carbonate, and barium carbonate are insoluble in water. 

D. Sodium chloride, potassium chloride, and silver chloride are soluble in water. 

E. Sodium nitrate, potassium nitrate, and lithium nitrate are insoluble in water. 

67. Which of the following equations represents the first ionization energy of chlorine? 

A. Cl(g) + e-   Cl-
(g) 

B. Cl+
(g)  Cl(g) + e- 

C. Cl-
(g) Cl(g) + e- 

D. Cl(g) Cl+
(g) + e- 

E. Cl(g) Cl-
(g) + e- 

68. Identify the strongest intermolecular force operating in the condensed phase of Cl2. 

A. It is dipole-dipole force because polar molecules only have dipole-dipole forces. 

B. It has a dipole-dipole and London dispersion force, but because it is non-polar, the 

dipole-dipole force is stronger. 

C. It is a London dispersion force because it is a non-polar molecular and non-polar 

molecules only have London dispersion forces. 

D. It is a dipole-dipole force because it is a non-polar molecular and non-polar molecules 

only have dipole-dipole force. 

E. It is an ion-dipole force. 

69. Indicate the true statements about atomic history. 

1. In 1897, Thomson made a discovery that proved Dalton’s atomic model was 

correct. 

2. Thomson discovered that there were small particles inside the atom. 

3. Thomson found that the electrically charged plates affected the direction of a 

cathode-ray tube beam. 

4. Thomson knew the beam was made of particles with a positive charge because it 

was pulled toward a positive charge. 

A. 2 and 3 are true. 

B. 1 and 4 are true. 

C. 1, 2, and 3 are true. 

D. All are true. 

E. None are true. 
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70. Order our changing view of the atom. 

 

A. 1, 2, 3, 4 

B. 2, 3, 1, 4 

C. 2, 3, 4, 1 

D. 2, 4, 3, 1 

E. 2, 1, 3, 4 

71. Drinking distilled water  

A. may lead to deficiency in mineral salts. 

B. is avoided because it smells and tastes bad. 

C. is not healthy because it is heavy water. 

D. may cause trouble because of a high sodium concentration. 

E. C and D 

72. If you notice that a sealed bag of chips swells when placed near a sunny window, what can 

you deduce concerning the relation between the temperature and pressure of an enclosed 

gas? 

A. There is no relation. 

B. An increase in temperature causes the temperature of the enclosed gas to decrease. 

C. An increase in temperature causes the temperature of the enclosed gas to increase. 

D. An increase in temperature causes a decrease in the pressure exerted by the gas. 

E. An increase in temperature causes an increase in the pressure exerted by the gas. 

73. How does an airbag in the car protect the driver as a result of an accident? 

A. The airbag protects the driver from hitting the front glass of the car. 

B. The airbag contains N2O, an anesthetic gas, that prevents the driver from feeling pain 

as a result of the accident. 

C. The airbag contains oxygen that helps the driver in case he/she could not breathe as a 

result of an accident. 

D. The gases used to inflate the airbag are compressed and are able to absorb the energy 

as a result of an accident. 

E. The airbag is not sufficient and unable to protect the driver in case of an accident. 

74. The atomic radii generally decrease across a period (row) of the periodic table  

A. due to the fact that the least tightly bond electron of each element occupies a higher 

principle quantum state as one moves across a period. 

B. due to the fact that the valence electrons of each element experience a greater effective 

nuclear charge as one moves across a period. 

C. due to an esthetic reason, scientists arrange elements in order of decreasing radii. 

D. due to the fact that electron affinity is reduced as well. 

E. which is false; the atomic radii generally increase across a period of the periodic table. 



 

19 

December 2020 

75. A student performed a reaction between sodium carbonate and hydrochloric acid. He 

noticed that the burning match went off 

A. because the match has all burnt out and transformed into ashes. 

B. because the wind blew out the flame. 

C. because of the liberation of carbon dioxide gas. 

D. because the Bunsen burner ran out of butane gas. 

E. because this is an incomplete combustion reaction and there is an insufficient supply 

of oxygen gas. 

76. Ethers are preferably preserved in small containers 

A. because large containers are heavy to hold and may slip. 

B. because large containers are expensive. 

C. because a partially empty large container increases the amount of air available and 

tends to form explosive peroxides. 

D. because small containers fit easier on the shelves of the laboratory. 

E. A and B. 

77. What is the group, period, and block of an atom with the electron configuration: 

1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p4 

A. Group 4A, period 3, d-block 

B. Group 6A, period 3, p-block 

C. Group 6A, period 4, p-block 

D. Group 4A, period 4, p-block 

E. Group 6A, period 4, d-block 

78. The labels on three bottles containing different solutions have fallen off. The labels read 

“potassium nitrate”, “nitric acid”, and “silver I nitrate”. If you have a piece of zinc metal, 

how would you use it to identify each solution? 

A. Dip the zinc metal; the solution that gives off gas bubbles is nitric acid. 

B. Dip the zinc metal; the solution that gives a precipitate is silver I nitrate. 

C. Dip the zinc metal; the solution that displays no observable change is potassium nitrate. 

D. A and C 

E. A, B, and C 

79. Hard water usually contains Ca2+ and Mg2+ions. One way to soften water is to 

A. add phosphates. 

B. add nitrates. 

C. add chlorides. 

D. cool the water. 

E. boil the water. 
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80. Two identical coolers are packed for a picnic. Each cooler is packed with eighteen 12-oz 

soft drinks and 3 lb of ice. However, the drinks that went into cooler A were refrigerated 

for several hours before they were placed in the cooler, while the drinks that went into 

cooler B were at room temperature. When the two coolers are opened three hours later, 

most of the ice in cooler A is still ice, while nearly all of the ice in cooler B has melted. 

This is because: 

A. warm drinks release heat and then melt the ice. 

B. the prechilled drinks are already cold and do not release heat directly. 

C. cooler A was put under the sun. 

D. cooler B was put away from sunlight. 

E. A and B 

81. Determine the stability status and geometry of the free radical HOO. 

A. not stable – linear 

B. stable – trigonal pyramidal structure  

C. not stable – bent structure 

D. stable – tetrahedral 

E. not stable – trigonal planar 

82. A major event affecting global climate is the “La Nina cycle”. In this cycle, equatorial 

Pacific Ocean waters is warmed by several degrees Celsius above normal and then cooled 

by several degrees below normal. This cycle affects weather 

A. because of the high heat capacity of water. 

B. because the wind gets in touch with the cold water and thus changes temperature. 

C. because it causes global warming. 

D. B and C 

E. None of the above. 

83. Why should curd and sour substances not be kept in brass and copper vessels? 

A. The metal reacts with the base present in curd and sour substances to liberate hydrogen 

gas and spoil the food. 

B. The metal reacts with the acid present in curd and sour substances to liberate hydrogen 

gas and spoil the food. 

C. The metal reacts with the acid in curd and sour substances to liberate CO gas and spoil 

the food. 

D. The metal reacts with the acid in curd and sour substances to liberate CO2 gas and spoil 

the food. 

E. These types of vessels are expensive. 

84. What would happen if the greenhouse gases were totally missing in the Earth’s 

atmosphere? 

A. There would be less pollution. 

B. There would be less diseases. 

C. The ozone layer would heal. 

D. There would be no plant or animal life on the surface of the Earth because temperatures 

will be much lower.  

E. A, B, and C 
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85. A large number of fish are suddenly found floating dead on a lake. There is no evidence of 

toxic dumping, but you find an abundance of phytoplankton. In reference to the evidence, 

suggest a reason for the death of the fish. 

A. Not enough data  

B. Water has a high level of minerals. 

C. Water has a low pH, medium is acidic. 

D. Water has a high pH, medium is basic. 

E. Low oxygen level in water. 
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