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Dear Prospective Students,

To begin your studies in Medicine, Dental Medicine, or Pharmacy,
you are expected to possess a certain level of knowledge in General,
Inorganic, and Organic Chemistry. The required topics are outlined in the
official syllabus.

This collection has been designed to support your preparation for the
Chemistry entrance examination at the Medical University of Plovdiv. By
solving the test problems included in this book, you will be able to assess your
knowledge and evaluate your readiness for the examination.

We wish you every success in your preparation.

The Authors




GENERAL AND INORGANIC CHEMISTRY

1.

Which of the following statements about the formation of a covalent

chemical bond is true?

2.

a) atoms must have valence electrons with antiparallel spins

b) atoms must have valence electrons with parallel spins

¢) when atoms bond, the potential energy increases

d) the energy of isolated atoms is less than energy of bound atoms

Which is the correct statement about the formation of the hydrogen

fluoride molecules:

H+F — HF

a) the bond is ionic

b) the bond is covalent, with the electron pair being drawn to the more
electronegative fluorine atom

c) the bond is covalent, with the electron pair being drawn to the more
electronegative hydrogen atom

d) the bond is covalent, with the electron pair belonging equally to both
atoms

A shared electron pair between two atoms is formed:

a) as a result of partial overlap of atomic orbitals and redistribution of
electron density

b) resulting from partial overlap of atomic orbitals that contain single
electrons with parallel spins

c) as a result of partial overlap of atomic orbitals, resulting in a new
atomic orbital

d) as a result of partial overlap of atomic orbitals, resulting in a new
atomic orbital that is characterized by the same energy and density as
those of the original atomic orbitals




4.

What is the relationship between the energy of a covalent chemical bond

and its length?

6.

a) the shorter the bond, the stronger the bond
b) a longer relationship is stronger

c) the shorter the bond the weaker

d) there is no correlation

In order HF — HCI — HBr — HI:

a) the bond length increases and the bond energy decreases
b) decreases the bond length and increases the bond energy
c) both the length and energy of the bond increase
d) both the length and energy of the bond decrease

In hydrogen compounds of elements in the second period of the periodic

table, the chemical bond length in the order:

Be-H - B-H— C-H—> N-H — O-H — F—H:

a) grows b) decreases
c) first decreases, then increases d) first increases, then decreases

Zero dipole moment has:

a) symmetrical molecules, such as: CH,, CCly, SO;

b) unsymmetrical molecules, such as: H,S, H,0, NH;

¢) symmetrical and asymmetrical molecules

d) cannot be determined from the formula of the compound

What type of bonds are formed with hybrid orbitals?
a) only simple o-bonds b) only complex w-bonds
) o-bonds and n-bonds d) only 5-bonds

In the Lewis theory of the covalent chemical bond, the “dots” represent:

a) atomic nuclei

b) valence electrons
Cc) protons

d) neutrons




10. In the CO, molecule there is:

a) two o-bonds and two n-bonds
b) two o-bonds
¢) one m-bonds
d) covalent nonpolar bond
11. In which order are all substances characterized by a covalent polar bond?
a) HCI, NaCl, Cl, b) 0,, H,0, CO,
¢) H,O, NH;, CCl, d) NaBr, NaCl, Cl,
12. A covalent nonpolar bond is characteristic of:
a) Cl, b) SO, c) CO d) Sio,

13. Which pair of substances is characterized by a covalent nonpolar bond?
a) water and diamond b) hydrogen and chlorine
) copper and nitrogen d) bromine and methane
14. In which order do all substances possess covalent bonds?
a) Ca0, C3Hg, Sg b) Fe, NaNO3, CO
C) N,, CuCO3, K,S d) CsHsNO,, SO,, CHC|3

15. How many o- and n-bonds does the following molecule have:

H H
AN
/C =C= C\/
H H
a) 4c- and 2n-bonds b) 20- and 4zn-bonds
) 2c- and 6m-bonds d) 66- and 2z-bonds

16. What is the type of chemical bond that is formed in the complex ion as a
result of the reaction:

Cu(OH), + 4NH; — [Cu(NH3),]** + 20H"

a) ionic bond b) donor-acceptor bond
¢) metal bond d) covalent nonpolar bond




17.

18.

19.

20.

21.

22.

23.

24,

The hybridization of carbon in H-C=N is:
a) sp b) sp’ c) sp° d) spc?

The ionic chemical bond is formed:

a) between atoms of chemical elements with metallic character

b) between atoms of chemical elements with non-metallic character

c) between atoms of chemical elements with a very large difference in
their electronegativity

d) between atoms of chemical elements with a very small difference in
their electronegativity

Which of the following pairs of substances have an ionic structure?

a) sodium chloride and water  b) oxygen and magnesium oxide

c¢) fluorine and silver d) potassium oxide and aluminum
fluoride

Which of the following substances is characterized by an ionic bond?

a) H,S b) K,S C) SO, d) S

Which of the following compounds is an ionic compound:
a) NF; b) Na,O C) CO, d) CH,

Show the order in which all substances have an ionic bond:
a) F,, CCl,, KCI b) NaBr, Na,O, KI

C) SOZ, P4, CaF2 d) HQS, Brz, KzS

The crystal lattice of diamond is:

a) metal b) ionic C) atomic d) molecular

What is characteristic of substances with a metallic crystal lattice:

a) there are fragile

b) they are in gaseous and liquid states of aggregation
c) they are thermally and electrically conductive

d) they are soluble in water




25. Which is the correct representation of the electronic structure of carbon in
the ground state?

K K I K )
2p 2p

2s 25
1s 1s

2s 2s
1s 1s

26. In which of the following chemical compounds is the hydrogen atom in
the lowest oxidation state:

a) H, b) CaH,
¢) H,0 d) NH;

27. What kind of connections are there in water vapor?

a) only hydrogen bonds

b) nonpolar covalent bonds

c) polar covalent and hydrogen bonds
d) only polar covalent bonds

28. The forces of attraction that exist between nonpolar molecules are called:

a) electrostatic bonds

b) electrovalent bonds

¢) Van der Waals interactions
d) covalent bonds

29. Which carbon-nitrogen bond is the longest?

a) C—N
by C=N
c) C=N
d) all carbon-nitrogen bonds are equal in length

9



30. The triple bond consists of:

a) three o-bonds

b) one o- end two n-bonds
¢) two o- and one m-bonds
d) none of the above

31. How does a S ion differ from an electrically neutral sulfur atom?

a) from number of electrons  b) from its atomic number

c¢) from its nuclear charge d) from its mass number
32. Which row contains only substances with polar covalent bonds?

a) HCI, NaCl, ClI; b) O2, H20, CO2

c) HBr, NH3, CH3OH d) NaBr, NaCl, Cl>
33. Which of the following type bond explains the relatively high boiling
temperature of the water?

a) hydrogen b) ionic c) coordinate d) covalent polar
34. Reactions occurring at high rate at a temperature of 25°C are
characterized by:

a) low activating energy b) high activating energy

c) high heat of reaction d) small heat of reaction
35. What change in the reaction system 2NOBr(gasy 2 2NO(gas) + Bra(gas) will
shift the equilibrium forward?

a) increase in pressure

b) decrease in concentration of NOBr
C) decrease in pressure

d) increase in concentration of bromine

36. An equilibrium has been established in the system NaClsolidqy 2 NaClag).
NaClaq) refers to a solution that is:

a) diluted b) concentrated
¢) unsaturated d) saturated

10



37. What is the molarity of a solution containing 0.10 moles of nitric acid in
250 mL?

a) 0.025 mol/L b) 0.10 mol/L ¢) 0.4 mol/L d) 0.25 mol/L
38. Which of the following diluted solutions will have a boiling temperature
closest to 100 °C?

a) 0.10 mol/L CH3COONa b) 0.10 mol/L Na2SO4

¢) 0.10 mol/L AICl3 d) 0.10 mol/L K3PO4
39. What is the correct term for the phase change from solid directly to gas?

a) vaporization b) sublimation

c) fusion d) deposition
40. What is the hydroxide concentration for a solution with a pH of 10 at
25°C?

a) 10 mol/L b) 10°%° mol/L

¢) 10 mol/L d) 10"t mol/L
41. Find the wrong name:

a) N2O — dinitrogen oxide b) KNOz — potassium nitrate

c) Pb(NOs). — lead dinitrate d) Na,COs — disodium carbonate
42. If an aqueous solution of a salt has a pH of 9, then it is a salt of:

a) strong acid and strong base b) weak acid and weak base

¢) strong acid and weak base d) weak acid and strong base
43. Which of the following substances is a neutralization product of a strong
acid with a strong base?

a) AIClI3 b) KNOs c) BaCOs d) Fe2(S04)3

44. Which of these reactions is not an oxidation-reduction process?

a) Cu + 2 HSOs — CuSOs + SOz + 2 H20
b) Fe203 + 3CO — 2Fe + 3CO»
¢) HCIl + NaOH — NaCl + H20
d) Mg + ZnSO4 — Zn + MgSO4

11



45. In the reaction: Fe;O3 + 3 CO — 2 Fe + 3 COy carbon atom is:

a) oxidant and reduces b) reductant and reduces
¢) oxidant and oxidizes d) reductant and oxidizes

46. The mass number and atomic number of the fluorine atom are shown by
the symbol 3F. Therefore, the number of electrons of the fluorine ion in
sodium fluoride is:

a) 9 b) 20 c) 19 d) 10

47. A neutral atom, atomic number 35 and atomic mass 80, contains:

a) 80 electrons  b) 80 neutrons c) 35 protons d) 45 electrons

48. The element Ba forms a basic oxide. The bonds in this oxide are:

a) covalent non-polar b) covalent polar
c) ionic d) both, ionic and covalent

49. Which compound contains no ionic character?
a) NaOH b) SOs c) CaO d) NaSO4

50. The Rate Law for the reaction Asolid) + 2Bag) — Dsolid) IS:

a)V =k. [A][B]? b) V = k + [A] + [B
)V =k.[A]. [B] d)V=k.[B]

51. The equilibrium COas) + 2 Hzgasy = CH3OHgas) has been
established in a container. In order to increase the amount of methanol, the
following is required:

a) increase in the pressure within the container

b) reduction in the pressure within the container

¢) reduction in hydrogen concentration

d) reduction in carbon oxide concentration
52. The reaction CH3CH2C =CH + 2H; NI, CH3CH2CH2CHs  isan
example of:

a) homogeneous catalysis b) heterogeneous catalysis
c) autocatalysis d) activation of catalyst

12



53. Physiological saline solution is 0.9 % solution of NaCl. How many grams
of NaCl and how many grams of water are needed in order to prepare 200 g
physiological saline solution?

a) 1.8 g NaCl and 200 g water b) 1.8 g NaCl and 198.2 g water
c) 18 g NaCl and 182 g water d) 18 g NaCl and 200 g water
54. Which compound in the reaction NH3(ag) + H2O(ag) — NHa"aq) + OH (aq) is
behaving as an acid?
a) water b) ammonium hydroxide
c) none of them d) ammonia
55. The water solution of which compound has the lowest pH?

a) NaHCOs3 b) Ha2S c) HBr d) HCN

56. Which of the following statements about copper is correct?

a) copper dissolves in diluted acids and forms salts

b) copper has a high melting point due to the strong covalent bonds
c) copper is an alloy

d) copper conducts electricity because the electrons are free to move

57. Which of the oxides does not react with CaO?
a) Na;O b) SO2 c) SO3 d) CO;

58. In the reaction >+ 10 HNO3 — 2 HIO3 + 10 NO2 + 4 H,O iodine is:

a) an oxidant and reduces nitrogen

b) an oxidant and oxidizes nitrogen
c) a reductant and oxidizes nitrogen
d) a reductant and reduces nitrogen

59. Of the compounds below, in which one does nitrogen have the lowest
oxidation number?

a) NH.CI b) N2O c) HNO, d) HNO3
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60. Aqueous HCI has been added to substance X and produces salt and water.
Most likely the substance X is:

a) Mg b) Ca(OH): c) NaF d) NaxSO4

61. The electrons located on different electron shells have different:

a) life-span b) charge C) mass d) energy

62. The mass number and atomic number of the calcium atom are shown by
the symbol 33Ca. Therefore, the number of electrons of the calcium ion in
calcium dichloride is:

a) 18 b) 20 c) 22 d) 60

63. What type of bonds are formed in the product of the reaction
2 K+ H; — 2 KH?

a) hydrogen bonds b) ionic
c) covalent polar d) covalent non-polar

64. Which of the following compounds does not have covalent bonding?
a) N2Os b) SOs3 c) CaO d) CO2

. . . t, 0
65. With the time, the rate of the reaction 2 H202 () ) 2 H20 (aq) + O2 (g

decreases because:

a) temperature increases

b) concentration of hydrogen peroxide decreases
C) 0Xygen concentration increases

d) concentration of catalyst increases

66. The chemical reaction CO2 (gas)+ 2 C (soisy = 2 CO (gas) IS already at
equilibrium. The yield of CO can be increased if:

a) the pressure in reaction container is decreased
b) the pressure in reaction container is increased

¢) the amount of C is increased

d) the concentration of carbon dioxide is decreased

14



NO
67. The reaction SO2 + O, — SOz is an example of:

a) homogenous catalysis b) heterogeneous catalysis

c) autocatalysis d) activation of catalyst
68. Henry's law about solubility of gases in liquids does not apply to
solubility of:

a) O2 b) N2 c) CO2 d) CHs
69. Water solution of a compound turns the litmus color to red. The
compound is:

a) Na2SO4 b) NaHCO3 C) (NH4)2S04 d) KCN
70. Which pH value characterizes the solution with the lowest concentration
of H™?

a)l b) 5 c) 10 d) 14

71. Which of these compounds do not react with each other?

a) Na2O and Ca(OH): b) Ag>0 and HNOs

c) CO2 and Ba(OH): d) SO, and NaOH
72. Sulfuric acid can be obtained by:

a) dissolving SO in water b) dissolving SOs in water

c) reaction between SOz and H; d) reaction between SO3z and H>
73. In the reaction 2Fe + 3V203 — Fe203 + 6VO iron atom is:

a) oxidant and reduces vanadium
b) oxidant and oxidizes vanadium
¢) reductant and oxidizes vanadium
d) reductant and reduces vanadium

74. The oxidation number of sulfur is the lowest in:

a) NazS b) SOs ¢) H2S03 d) SO,

15



75.

Diluted solution of HCI has been added to compound X; the products of

the reaction are salt and hydrogen. Most likely the compound X is:

76.

77.

78.

79.

a) Mg b) Ca(OH): c) NaHCOs3 d) NazS

Chemical kinetics is a branch of chemistry that studies:

a) the effect of temperature on the rate of chemical reactions

b) the mechanism of chemical reactions

c) the effect of temperature, pressure, and catalysts on the direction of
chemical processes

d) the rate and mechanism of chemical reactions

The speed of chemical reactions depends on:

a) the nature and concentration of the reactants, the presence of a catalyst,
the contact surface in heterogeneous reactions, the temperature and
pressure

b) the presence of a catalyst and pressure

c) the concentration of the reactants, temperature, and pressure

d) the nature of the substances, temperature, and pressure

The rate constant of the reaction depends on:

a) the temperature, the presence of a catalyst, the nature and
concentration of the reactants

b) the temperature, the presence of a catalyst, the nature of the reactants

c) the temperature, the presence of a catalyst, and the concentration of the
reactants

d) the temperature, the presence of a catalyst, the pressure, and the
concentration of the reactants

The rate constant does not depend on:

a) the temperature

b) the concentration of the reactants
¢) the nature of the reactants

d) the aggregate state of the reactants

16



80.

81.

82.

83.

84.

The rate is highest in the chemical reaction for which:

a) he activation energy is lowest and the temperature is highest
b) the activation energy is highest and the temperature is highest
c) the activation energy is lowest and the temperature is lowest
d) the activation energy is highest and the temperature is lowest

Active molecules are molecules that possess:

a) average energy in the system

b) energy equal to or greater than the activation energy
¢) minimum energy, but obtained as a result of activation
d) energy greater than the activation energy

Collisions between molecules are effective when they possess:

a) energy equal to or greater than the activation energy
b) maximum energy in the system

c) energy equal to the activation energy

d) energy greater than the activation energy

The activation energy is:

a) the maximum energy possessed by the molecules
b) the energy required to break the existing bonds in the molecules
c) the arithmetic mean of the energy of the molecules in the system

d) the arithmetic mean energy of the molecules with minimum and
maximum energy

The speed of a chemical reaction that proceeds through several

consecutive stages is determined:

85.

a) by the speed of the slowest stage

b) by the speed of the fastest stage

c) as the arithmetic mean speed of all stages
d) by the speed of the last stage

If a catalyst is introduced into a system, the following changes occur:

a) the heat effect of the reaction

b) the activation energy of the reaction
c) the average energy of the molecules
d) the maximum energy of the molecules

17



. Catalysts change the speed of chemical reactions:

a) by undergoing significant qualitative and quantitative changes

b) by not undergoing qualitative and quantitative changes

c) by remaining unchanged depending on whether the catalyst is
homogeneous or heterogeneous

d) only if the activation energy of the system is very high

. The rate of a homogeneous catalytic process:

a) is directly proportional to the surface area of the solid catalyst
b) does not depend on the concentration of the catalyst

c) is directly proportional to the concentration of the catalyst

d) is inversely proportional to the surface area of the solid catalyst

. The rate of the heterogeneous-catalyzed process:

a) is directly proportional to the surface area of the solid catalyst
b) does not depend on the concentration of the catalyst

c) is directly proportional to the concentration of the catalyst

d) is inversely proportional to the surface area of the solid catalyst

. In autocatalytic processes, the catalyst is:

a) one of the reaction products

b) one of the reactants

c) one of the reactants that is in a liquid state

d) one of the reaction products that is in a liquid state

. Catalysts are substances that affect:

a) chemical equilibrium

b) the heat effect of the reaction

¢) the direction of the chemical process
d) the activation energy of the reaction

. Mass number of an element, which has 24 electrons and 28 neutrons is:

a) 24
b) 28
c) 52
d) 48

18



92. What statement is false?

a) nucleus does not have charge b) protons have positive charge

¢) neutrons do not have charge d) electrons have negative charge
93. Which row contains only atoms of metals?

a) Fe, Na, | b) S, Cu, Ni ¢) Li, Al, Ba d) Br, K, Cr
94. What types of bonds are formed between the nitrogen and hydrogen
atoms in the ammonia molecule?

a) covalent polar b) covalent non-polar

c) ionic d) hydrogen
95. Which of the following is true for a chemical reaction at equilibrium?

a) the rate constants for the forward and reverse reactions are equal
b) both the forward and reverse reactions stop

c) the concentrations of reactants and products are equal

d) the rates of the forward and reverse reactions are equal

96. Which action will drive the reaction 4 HCl(g) + Ozg) == 2 H20(g) + 2 Cl)
to the right?

a) heating the equilibrium mixture

b) adding water to the system

c) decreasing the oxygen concentration
d) increasing the system’s pressure

97. What is the correct statement about the process of dissolution?

a) it is a reversible process

b) it depends on the temperature

C) it depends on the nature of solvent and solute
d) all statements are correct

98. Which of the following equimolar solutions has osmotic pressure that is 3
times higher than the osmotic pressure of glucose solution with the same
concentration?

a) CuSOy b) Na2S04 ¢) FeCls d) CHsCOOH
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99. Of the compounds below, in which one does hydrogen have the lowest
oxidation number?

a) NHs b) Ha ¢) NaH d) HCl

100.To 0.1 mol/L NaOH is added equal volume of 0.1 mol/L HCI. Most
likely the pH of the solution obtained is:

a)0 b)=7 c)>7 d)<7

101.1f the solutions of NaCl and Na,SOg are isotonic, they have:

a) one and the same molar concentration
b) one and the same osmotic pressure

c) one and the same density

d) one and the same mass

102.Which dissociation process is not presented correctly?

a) NaHCO3; — Na* + H* + COs*
b) NH4sNO3 — NH4" + NO3~

¢) KNO; — K* + NOy

d) Ba(OH); — Ba®*" + 2 OH-

103.Which of the salts below has water solution with pH > 7?
a) NaF b) NaClO4 c) NaHSO4 d) Na2COs

104.Which of the reactions below represents an oxidation-reduction reaction?

a) Zn + 2 HCl — ZnCl> + H»

b) ZnCl; + 2 NaOH — Zn(OH)> + 2 NaCl
c) ZnCl; —» Zny" + 2 CI-

d) Zn(OH)2 + 2 HCI — ZnCl, + 2 H,0

105.In the reaction 2 ZnS + 3 O2 — 2 ZnO + 2 SO sulfur atom is:

a) a reducing agent and reduces
b) a reducing agent and oxidizes
¢) an oxidizing agent and oxidizes
d) an oxidizing agent and reduces

20



1.

The number of electrons and neutrons of an element is 18 and 20

respectively. Its mass number is:

7.

a) 22 b) 20 c) 38 d) 2

Which bond has the least ionic character?
ayH-F b) Li—F c) Li—Br dF-F

The most electronegative element among the following is:

a) sodium b) bromine c) fluorine d) oxygen

The maximum number of covalent bonds formed by nitrogen is
a)5 b) 2 c)3 d) 4

The aqueous solution of glycerol:

a) boils at the same temperature as that of water

b) boils at a lower temperature than that of water

c) freezes at a lower temperature than that of water
d) freezes at a higher temperature than that of water

The metal that does not give Hz on treatment with dilute HCI is
a) Zn b) Fe c) Ag d) Ca

The Rate Law expresses the rate of a reaction in terms of the

concentrations of the:

a) reactants b) products ¢) by-products d) catalysts

Which of the following is the weakest acid?

a) hydrochloric acid
b) carbonic acid

¢) sulfuric acid

d) nitric acid

21



9. Nitrogen reacts with oxygen to produce nitrogen dioxide.
N2+ 20; 2NO>

The reaction is reversible and endothermic. The conditions that lead to the
largest yield of nitrogen dioxide are:

a) high temperature and high pressure

b) low temperature and low pressure

c) high temperature and low pressure

d) low temperature and high pressure
10. CaSO; is called:

a) calcium sulfide b) calcium sulfate

c) calcium sulfite d) calcium sulfoxide
11. When water and an active metal react, what are the two products that
result?

a) hydrogen and hydroxide b) oxygen and hydroxide

c) oxide and base d) hydroxide and acid
12. Under similar conditions, which of the following is the best reducing
agent?

a) fluoride ion  b) chloride ion c) bromide ion d) iodide ion
13. Three liters of sodium chloride (NaCl) solution contain 6 moles of the

solute. What is the molarity of solution?

a) 5 molar b) 2 molar c) 2.5 molar d) 12.5 molar
14. Which of the following is not a strong base?
a) KOH b) Ba(OH): c) Al(OH)3 d) LiOH

15. In the reaction Ag + 2HNO3 (conc) — AgNO3 + NO2 + H20 silver metal

a) a reducing agent and oxidizes
b) a reducing agent and reduces
¢) an oxidizing agent and oxidizes
d) an oxidizing agent and reduces

22



16. The mass number and atomic number of the lithium atom are shown by
the symbol 3Li. What is the correct symbol for the lithium ion in lithium
chloride?

a) SLi- b) SLi* ¢) 3Li* d) ZLi-
17. In period 3 of the periodic table the atom with the largest atomic radius is
located in group:

a)l b) 3 c)5 d)7

18. Which molecule is a polar molecule?
a) N2 b) CHa c) CO2 d) H20

19. Which substance has a polar covalent bond between its atoms?

a) NaH b) NaCl c) F2 d) NH3

20. Dinitrogen tetroxide, N2Os4, breaks down into nitrogen dioxide,
NO2.N204@ = 2NOzg). The reaction is reversible and endothermic. Which
conditions will give the largest yield of nitrogen dioxide?

a) high temperature and high pressure
b) low temperature and low pressure

c) high temperature and low pressure
d) low temperature and high pressure

21. All of the factors listed below increase the rate of reaction
CH3COOH + CH3OH — except:

a) increase in pressure b) adding of catalyst

C) increase in temperature d) increase in methanol concentration
22. Which of the following dilute solutions has the lowest pH?

a) 0.010 mol/L HCI b) 0.010 mol/L NaOH

c) 0.010 mol/L CH3COOH d) 0.010 mol/L NH4OH
23. All of the following can act as Brensted-Lowry acid (proton donors) in
aqueous solution except:

a) HI b) HCOs™ c) H2S d) NHs

23



24,

Which of the reactions shown below represents an oxidation-reduction

reaction?

25.

a) Ca’* + COz?* — CaCOs

b) HCO®* + H" — H2COs3

c) Fe* + Cu?** — Fe?* + Cu

d) CaCOz + H,.CO3 — Ca(HCO:3):

Of the compounds below, in which one does nitrogen have the highest

oxidation number?

26.

27.

28.

29.

30.

a) NHs b)HNOs  c)NaNO,  d) NO;

The reverse of the neutralization reaction is called:

a) hydration

b) esterification
c) hydrolysis
d) electrolysis

Which of the metals does not react with diluted H.SO4?
a) Cu b) Ni c) Mg d) Cr

All of the following statements about carbon dioxide are true except:

a) it can be prepared by the action of acid on limestone

b) it is used to extinguish fires

c) it dissolves in water at room temperature

d) it sublimes rather than melts at 20°C and 1 atmosphere pressure

The reaction of sulfur and oxygen is the best presented by the equation:

a)2S+0,—2S0
b) S + 02 —S0,
¢) S + 202 — SOy
d)S+0 — SO

The reaction between magnesium and diluted sulfuric acid produces:
a) O2 b) H c) SO3 d) SO2
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31.

32.

Which of the following statements is not true:

a) Reaction in which the reactants are completely converted into reaction
products is called irreversible chemical reaction.

b) The chemical equilibrium does not depend on the initial state of the
system.

¢) Increasing the temperature favors the forward reaction.

d) The chemical equilibrium is dynamic; the forward and reverse
reactions proceed at equal rates.

Which of the following statements describe the behavior of an

equilibrium system when the temperature changes?

33.

34.

1. The value of the equilibrium constant will change.

2. The equilibrium concentrations will change.

3. The reverse reaction will proceed, but the value of Kc will not change.

4. Whether the forward or reverse reaction proceeds depends on the heat
effect of the reaction, but the value of Kc will not change.

a) 1 and 2 b) 1,2 and 4 c)2and4 d)1,3and 4

The equilibrium constant depends on:

a) presence of a catalyst b) temperature
c) concentration of the products d) volume of the reaction vessel

Which of the following statements about chemical equilibrium is

incorrect?

35.

a) the chemical equilibrium is dynamic

b) the chemical equilibrium is mobile

c¢) the chemical equilibrium does not depend on the pathway by which it
IS reached

d) is characteristic only of homogeneously occurring reversible reactions

Which of the following statements is true:

a) the value of Kc depends on the presence of a catalyst.

b) Kc quantitatively characterizes the chemical equilibrium.
¢) Kc qualitatively characterizes the chemical equilibrium.
d) low values of Kc indicate that the reaction is irreversible
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36.

37.

Increasing the pressure on a closed gas-phase equilibrium system:

a) will causes the equilibrium to shift in the direction in which the
volume of the system increases

b) does not affect the chemical equilibrium

c) will causes the equilibrium to shift in the direction in which the
volume of the system decreases

d) none of the above

The equilibrium constant for the process: 2A) + B(g) = Cyg) + D(g), IS:

_(0)(D) _ *(A)e(B)
a) Ke= c(B) b) K. = (C).c(D)

__® _ 4C)cD)
€) Ke= ¢(C2).c(D) d) Ke = o(B)

38. In the following endothermic reaction: N,O@) = Ny + 205 Which
change will shift the equilibrium towards the reaction products?

a) decreasing the volume of the reaction vessel
b) increasing the temperature

¢) adding N2 to the reaction mixture

d) removing N2O from the equilibrium system

39. Which of the statements is false for the following reaction:
NO(g) + Os(g) = NOz() +Oz().

a) If NO is added to the equilibrium system, the forward reaction will
proceed.

b) If Oz is added to the equilibrium system, the reverse reaction will
proceed.

c) Pressure has no effect on the equilibrium system.

d) Pressure has an effect on the equilibrium system

40. The chemical equilibrium of which of the following chemical systems
will not be affected by a change in pressure:

a) Nag) + Ozg) = 2NO(g)

b) 2S04 + Oa(g) = 2S0s(g)
€) No(g) * 3Hz(q) = 2NHg(

d) 2N;Osg) = Oa(g) + 4NOsq)
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41. In which of the listed equilibrium systems below the reverse reaction will
proceed when the pressure is increased?

a) 4NO(g) + 202(g) = 2N204g)
b) 2H2S(g) = 2H2(g) + S2(g)

¢) CO) + 2H2(g) = CH30H)
d) 30, = 205,

42. In which of the equilibrium systems below the reverse reaction will
proceed when the temperature is decreased and the pressure is increased?

a) CHy(g) + H20(q) = COz(g) + 3H2(q) — Q
b) 2S02(g) + O2(g) = 2S03(g) + Q

¢) 2Hlg) = Hag) + l2g) + Q

d) 302() = 203 - Q

43. The system: 2SOy + Oy = 28034 + Q, is in a state of chemical
equilibrium. Which of the following changes will not cause the equilibrium to
shift toward the products of the reaction?

a) adding O2 b) increasing the pressure
c) decreasing the temperature d) adding a catalyst

44. The volume of the equilibrium system: 2SO3) = 2SOy + Oy has been
decreased. A new equilibrium is established, and the equilibrium has shifted:

a) to the left, with an increase in the concentration of SO3
b) to the left, with no change in the concentration of SO3

c) to the right, with a decrease in the concentration of SO3
d) to the right, with no change in the concentration of SO,

45. To shift the chemical equilibrium toward the products of the following
exothermic reaction: 2HI) = Hyg + Iy it is necessary to:

a) increase the volume of the system
b) increase the pressure

c) decrease the temperature

d) increase the temperature
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46.

The following chemical system: Hy) + Bryg = 2HBrg + Q is in a state

of chemical equilibrium. Will the chemical equilibrium change if the pressure
of the system is decreased?

471.

a) Yes, the forward reaction will proceed until a new equilibrium is
reached.

b) Yes, the reverse reaction will proceed until a new equilibrium is
reached.

c¢) The equilibrium will shift in the direction of the exothermic reaction.

d) The equilibrium will not change.

The system: MgCIZ(S);*I\/IgZ++2CI’, is in a state of chemical

equilibrium. Will the chemical equilibrium change if sodium chloride (NaCl)
is added to the equilibrium system?

48.

a) The equilibrium will shifts toward the reaction products.

b) The equilibrium will shift toward the reactant.

c) Although the concentration of chloride ions changes, the equilibrium
will not shift.

d) The equilibrium will not change.

Methanol can be produced by the following reaction: COg + 2Hyg 2

CH;3;0H, + Q. The conditions necessary to obtain larger amounts of methanol are:

49,

a) low temperature and low pressure

b) high temperature and low pressure
c) low temperature and high pressure
d) high temperature and high pressure

Chemical equilibrium is dynamic (mobile) because:

a) the forward and reverse reactions proceed at a high rate

b) the concentration of the reactants continuously decreases

c) the concentration of the products continuously increases

d) the forward and reverse reactions proceed simultaneously at the same
rate
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50.

51.

52.

53.

The equilibrium constant of the process 2H,, + Oy = 2H,0y, is:

2(Hy).c(O
a) K= c2(H,).c(0,) b) K, = S02)002) ﬁzf;:éf)
2
C) I:C 1 d) I:C C (Hzo)

c2(H3).c(02) c2(Hz).c(0z)

Which is inconsistent with the concept of an isotope?

a) same atomic number

b) different number of neutrons

C) same mass number

d) same number of protons

Which of the following isotopes has the greatest number of neutrons?
a) $5Cl b) 15P c) T5Ar d) 35Ca

The elements that display the greatest nonmetallic character are located

toward which corner of the periodic table?

54.

55.

56.

a) upper left b) lower right

c) lower left d) upper right

Which compound contains no ionic character?

a) NH4CI b) CO c) Na.O d) Na.COs

Which of these describes the rate of the chemical reaction: I, + Hy — 2HI?

a) an increase in the concentration of HI and H> with time
b) an increase in the concentration of HI with time

c) an increase in Hz and 1> with time

d) a decrease in HI and I with time

The reaction of nitric oxide with hydrogen at 1280°C is:

2NO(g) + 2H2g) — N2 + 2H20(g). If the pressure is increased twice, the rate
of reaction will increase by:

a) twice b) 4 times c) 8 times d) 16 times
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57. Which of the reaction shown below involves the formation of an ionic
precipitate from a solution?

a) Ca?* + COz?* —— CaCOs
b) HCOs™ + H" —— H,COs
c) Fe + Cu?* — Fe?" + Cu
d) CaCOs + H2.CO3 —— Ca(HCO3):

58. Given the following process that has reached equilibrium:
NaCl (s) =—NaCl (aq). For the phase equilibrium to exist, the NaCl (aq)
must be a solution that is:

a) concentrated b) saturated

C) supersaturated d) unsaturated
59. Species that, in water, can function as both, a Brensted acid and a
Brensted base include which of the following?

a) HCIOq4 b) H2CO3 ¢) HCO3™ d) COs*
60. Which of the following dilute solutions has the highest concentration of
OH" ions?

a) 0.010 mol/L HCI

b) 0.010 mol/L NaOH

c) 0.010 mol/L CH3:COOH

d) 0.010 mol/L NHsOH
61. All of the following statements about HNOs are true except:

a) It is strong oxidizing agent b) it reacts with CaO

c) it is highly corrosive d) its salts are called nitrites
62. Which of the oxides does not react with CO,?

a) Na2O b) SO c) CaO d) K20
63. Of the compounds below, in which one does chlorine have the highest

oxidation number?

a) HCI b) KCIO4 c) HOCI d) CaCl:
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64. Which of these reactions shows only reduction?

a)Cu’* +2e- ——=Cu b) Fe,0O3 + 3CO —— 2Fe + 3CO>
¢) HClI + NaOH —— NaCl + H,O  d) Mg + ZnSOs —— Zn + MgSO4

65. Which substance is manufactured by heating limestone?
a) Ca(OH). b) CaO c) CaC: d) Na.CO3

66. Which pair of symbols below shows different isotopes of the same
element?
a) 32A and 33R b) $9X and 33y

¢) 2L and L d) 37X and 37X

67. As the elements of period 2 are considered from left to right, there is
generally a decrease in:

a) ionization energy b) electronegativity
c) metallic character d) nonmetallic character

68. Element X is in Group | of the periodic table. X reacts with element Y to
form an ionic compound. Which equation shows the process that takes place
when X forms ions?

a) X+e - X" by X—e — X~
c)X+e -X d)X-e - X"

69. Which molecule is a nonpolar molecule?
a) NHs b) CH:OH c) CO2 d) H.0

70. Allows solids to conduct electricity:

a) hydrogen bonding b) ionic bonding
¢) metallic bonding d) polar covalent bonding

71. Which change will cause an increase in the rate of reaction
CHs + Br, — CH3Br + HBr?

a) increasing the concentration of Br»

b) decreasing the concentration of CHs

c) increasing the concentration of HBr

d) decreasing the temperature
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72. Which takes place when a catalyst is added to a reaction at equilibrium?

a) the point of equilibrium is shifted to the right

b) the point of equilibrium is shifted to the left

c) the forward and reverse reactions rates are increased unequally
d) the forward and reverse reactions rates are increased equally

73. Which of the following changes to the equilibrium
2NOCl(g) = 2NO(g) + Clzg) would serve to decrease the concentration of Cl,?

a) increasing the pressure

b) decreasing the pressure

c) increasing the concentration of NOCI
d) decreasing the concentration of NO

74. Which of the following is an observable property of many acids?

a) they become slippery when reacting with water

b) they react with metals to release hydrogen gas

c) they produce salts when mixed with other acids
d) they become more acidic when mixed with a base

75. Which pH value demonstrates a solution with the greatest concentration
of H" ions?

a)l b) 5 c) 10 d) 14

76. Which of the reactions shown below represents a Brensted acid-base
reaction?

a) Ca’* + COz?* — CaCOs b) HCOz; + H" — H2COs
c) Fe + Cu?* — Fe?* + Cu d) CaCOs + H,CO3 — Ca(HCO3):2

77. When an ionic compound is dissolved in water, the particles in solution
can be best described as:

a) hydrated molecules only

b) both hydrated molecules and ions
c) dehydrated molecules and ions

d) hydrated ions only
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78.

Which of the following dilute solutions has a freezing point closest to

0°C?

79.

a) 0.010 mol/L CuSO4

b) 0.010 mol/L CH3COOH
¢) 0.010 mol/L FeCls

d) 0.010 mol/L Na>SO4

Of the compounds below, in which one does hydrogen have the lowest

oxidation number?

80.

81.

a) NHs b) Ha ¢) NaH d) HCl

All of the following are true of aluminum except:

a) it is good conductor of electricity

b) it is a metal of high density

c) it is a good reducing agent

d) its hydroxide is soluble in both, strong base and acid

What would happen to an aqueous solution that is saturated for a given

substance at a certain temperature if more water were added to it:

82.

a) the solution becomes more concentrated
b) the solution remains saturated

c) the solution becomes saturated

d) the solution becomes unsaturated

If the solubility of NaCl at 25 °C e 36.2 g/100 g H,0O, then what mass of

NaCl can be dissolved in 50 g H,O?

83.

a)18.1¢g b) 36.2 g c)53.4¢g d) 86.2 g

In concentrated solution:

a) no solvent

b) has a large amount of dissolved substance

c) there is a small amount of dissolved substance
d) the amount of dissolvent and solute are equal
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84.

Which of the following properties does not depend on the concentration

of solutions?

85.

a) vapor pressure of the solution
b) the boiling point of the solution
c) dissolution rate

d) freezing point of the solution

As the temperature increases, the solubility of the NaOH decreases.

Which statement is true?

86.

87.

88.

a) the dissolution of NaOH is an endothermic process
b) the dissolution of NaOH is an exothermic process
c¢) the NaOH solution is saturated

d) none of the above

A saturated aqueous sugar solution can become supersaturated:

a) upon rapid cooling of the solution
b) if stirred slowly and continuously
c¢) by adding more solvent

d) none of the above

A liquid boils when:

a) its saturated vapor pressure equalized to atmospheric pressure
b) its unsaturated vapor pressure equals to atmospheric pressure
C) its saturated vapor pressure equals atmospheric pressure

d) none of the above

Which of the following actions will increase the vapor pressure above the

solution:

1) Addition of non-volatile solute;
2) Temperature increase;

a) only 1

b) and 1, and 2

c) only 2

d) neither 1, nor 2
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89.

90.

According to Beckmann’s law:

a) the lowering of the freezing point of a solution compared to the
freezing point of the pure solvent is inversely proportional to the molar
concentration of the solution

b) the lowering of the freezing point of a solution compared to the
freezing point of the pure solvent is directly proportional to the molar
concentration of the solution

c) the elevation of the boiling point of a solution compared to the boiling
point of the pure solvent is inversely proportional to the molar
concentration of the solution

d) the elevation of the boiling point of a solution compared to the boiling
point of the pure solvent is directly proportional to the molar
concentration of the solution

A solution of a non-volatile substance equalizes its vapor pressure to

atmospheric pressure:

91.

92.

a) at a lower temperature compared to the pure solvent

b) at a higher temperature compared to the pure solvent

c) at the same temperature as that of the pure solvent

d) at a higher or lower temperature depending on what the dissolved
substance is

The term “isotonic solutions” refers to:

a) dilute solutions

b) solutions with equal volume

¢) solutions with equal osmotic pressure
d) solutions with the same boiling point

Diffusion is a process:

a) of equalizing the concentration of the solute at all points in the
solution

b) the one-way passage of solvent molecules through a semipermeable
barrier between two solutions with different concentrations of the
same substance

c) the one-way passage of molecules of a solute through a semipermeable
barrier between two solutions with different concentrations of the
same substance

d) none of the above
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93. When dissolving which of the following substances does Henry’s law not
apply?
a) NH; b) O, c) N, d) CH,

94. In a dispersed system, the substance whose particles are dispersed is
called:

a) dispersed phase b) dispersed medium
c) solution d) solvent

95. If a NacCl solution with a molar concentration of 0.50 M and a volume of
50 mL is diluted with water to a volume of 500 mL, what will be the
concentration of the newly obtained solution?

a) 0.04 M b) 0.08 M c) 0.1 M d) 0.05 M

96. The heat effect of dissolving table salt in water Q = 0. If we increase the
temperature of the water, then:

a) the solubility of NaCl will not change

b) the solubility of NaCl will increase

c) the solubility of NaCl will decrease

d) solubility depends on the amount of NaCl

97. Which of the following relations expresses the molar concentration of a
given substance A:

2) c(A)= A ) C(A)

M-V M-V
Vv m
¢) C(A)=—— d) C@\F%
@ My

98. The concept of concentration:

a) is characteristic only of supersaturated solutions
b) refers only to the number of moles of a substance
c) is a qualitative characteristic of solutions

d) is a quantitative characteristic of solutions
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99. What will be found when simultaneously measuring the boiling point of
water and an aqueous solution of common salt?

a) both water and salt solution boil at 100°C

b) the aqueous solution of table salt will boil at a temperature higher than
the boiling point of water

c) the aqueous solution of table salt will boil at a temperature lower than
the boiling point of water

d) none of the above

100.If the solubility of potassium permanganate at 30 °C is 12.6 g per 100 g
H>0, then how many grams of potassium permanganate can be dissolved in
25 g H.0?

a)3.15¢g b) 12.6 g c) 15.75g d) 25.2g

1.  Which of the following solutions with equal concentration will have an
osmotic pressure that is three times higher than that of an equimolar glucose
solution?

a) NaCl b) CaCl, ¢) AICI; d) NasPO,

2. If an aqueous solution of a salt has a pH of 3, then the salt is formed
from:

a) a strong acid and a strong base
b) a strong acid and a weak base
c¢) a weak acid and a strong base
d) a weak acid and a weak base

3. In which of the following pairs both substances are nonelectrolytes?

a) CH3COOH and CuSO,
b) C¢H1,06 and CCl,

¢) AgNO;3 and C,HsNH,
d) CH;Cl and KBr
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7.

Which of the following is an incorrect statement about nonelectrolytes:

a) They are substances with weakly polar or nonpolar covalent bonds
b) In aqueous solution they do not dissociate into ions

¢) They are substances with strongly polar covalent or ionic bond

d) In aqueous solution they do not conduct electric current

Which of the following statements is false:

a) Electrolytes solutions follow the laws of Beckmann, Raoult, and van ’t
Hof

b) Electrolytes are substances with ionic or molecular structure

c) Electrolytes are substances, typically ionic compounds or acids/bases,
that conduct electricity when melted (molten state) or dissolved in a
solvent like water

d) The conductivity of electrolyte solution depends on the number of ions
per unit volume of the solution

Which of the following statements are true?

1) In aqueous solutions, strong electrolytes completely dissociate into
positively and negatively charged ions

2) Some inorganic acids, such as H.S and HNOg, are strong electrolytes

3) HBr, HI and HCIO, are strong electrolytes

4) NH,OH is a strong electrolyte

5) All soluble organic acids are strong electrolytes

a)land?2 b)1,2and 3 c)2,4and5 d)land3

Considering the values of the degree of electrolyte dissociation (c),

indicate which is the weakest electrolyte:

8.

a) o= 58% b) a=32% C)a=26% d)a=91%

Which of the following groups of compounds consists only of weak

electrolytes?

a) HCOOH, NaOH, HNO;

b) CH;COOH, HNOs, HCI

¢) Zn(OH),, AI(OH)3, Ca(OH),
d) H,S, CH;COOH, Zn(OH),
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9.

Which of the following groups of compounds consists only of strong

electrolytes?

10.

a) KCI, HCI, H,CO3, H3PO,

b) NaOH, HNO;, HCN, H,CO3
¢) H,SO,4, NaOH, HBr, HCIO,

d) NH,OH, Mg(OH),, H,SO4, H,S

Electrolyte dissociation in weak electrolytes is an endothermic process.

According to Le Chatelier’s principle, when the temperature increases:

11.

12.

13.

a) The degree of dissociation (o) decreases

b) The degree of dissociation (a) increases

c) The degree of dissociation (a) does not change

d) The degree of dissociation (o) is independent of temperature

Hydrogen salts, also known as acid salts are:

a) H,S and HF

b) Ca(OH), and NH,OH
c) KCl and AgCl

d) NaHSO, and KHCO;

Which statement is incorrect?

a) Acids are compounds with a molecular structure

b) In oxoacids, the O—H bonds dissociate because they are the most polar

¢) Sodium hydroxide has an ionic crystalline structure

d) Bases change the color of phenolphthalein from magenta (pink) to
colorless

If a solution of a strong acid (H"), is added to pure water, the ion product

of water (Kw):

a) increases

b) decreases

c) remains unchanged

d) whether it will increase or decrease depends on the concentration of
the acid
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14.

If a solution of sodium acetate is added to a solution of acetic acid, in

which the following equilibrium is established:
CH3COOH 2 CH3;COO +H'

15.

16.

a) The chemical equilibrium shifts toward protonation, and a increases.

b) According to Le Chatelier’s principle, the equilibrium shifts toward
the reactant (CH3sCOOH) to counteract the added CH3COO".

¢) According to Le Chatelier’s principle, the equilibrium shifts toward
the products and more hydrogen ions are produced.

d) The chemical equilibrium shifts toward dissociation, and a increases.

Which of the following dissociation reactions is written incorrectly?

a) Ca(OH), — Ca®" + 20H

b) CH;COONa — Na* + CH;COO
c) Fe(OH)Cl, — Fe?" + 2CI + OH"

d) KAI(SO,), — K* + APF* + 250,*

According to Arrhenius’ theory of acids and bases, which of the

following correctly describes an acid?

17.

18.

a) A substance that releases H* ions in aqueous solution.

b) A substance that releases OH™ ions in aqueous solution.

c) A substance that dissociates only into hydrogen cations and acidic
anions.

d) A substance that dissociates into acidic anions and metal cations.

According to the Brensted—Lowry theory, bases are substances that:

a) donate a proton
b) accept a proton
c) release a hydroxide anion
d) release a hydrogen cation

According to Arrhenius’ theory of acids and bases, bases are:

a) KOH, NaOH, NaHCO3;, H,0

b) Ca(OH),, NH,OH, Mg(OH),, LiOH
¢) CI', NH3, OH", NaHSO,

d) K,CO3, KCN, Na,SO;, KOH
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19.

When hydrochloric acid reacts with potassium carbonate, which of the

following correctly lists all the products?

20.

21.

22.

a) Potassium chloride and carbon dioxide.

b) Water and carbon dioxide.

c) Potassium hydroxide, carbon dioxide, and water.
d) Potassium chloride, carbon dioxide, and water.

According to Arrhenius’ theory, which of the following is a base?

a) A substance that releases H* ions in water.

b) A substance that releases OH™ ions in water.
c) A substance that releases metal cations only.
d) A substance that releases acidic anions only.

Which of the following statements correctly describes an Arrhenius acid?

a) A substance that releases H* ions in water.

b) A substance that releases OH™ ions in water.
¢) A substance that releases metal cations only.
d) A substance that releases acidic anions only.

Which of the following compounds is an Arrhenius acid?
a) NaOH b) HCI c) K2COs3 d) Ca(OH):

23. Which of the following compounds is an Arrhenius base?

24,

25.

a) H>S04 b) CH3COOH ¢) NH.OH d) HCI

According to Brensted—Lowry theory, an acid is a substance that:

a) accepts a proton

b) donates a proton

¢) produces OH™ in water

d) forms a conjugate base by accepting a proton

A conjugate acid-base pair consists of:

a) two acids that differ by a proton

b) two bases that differ by a proton

c) an acid and a base that differ by a proton
d) two substances that produce OH™ in water
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26. %C and “N have the same mass number. Therefore, they are:

a) isotopes b) isobars c) isomers  d) isotopic isomers

27. The modern periodic table is arranged based upon atomic:

a) radius b) mass c) density d) number

28. The forces of attraction that exist between nonpolar molecules are called:

a) covalent bonds b) Van der Waals forces
c) ionic bonds d) electrovalent bonds

29. What type of bond do all of the molecules of H,, Oz, NH3, and CO have
in common?

a) covalent b) ionic c) metallic  d) polar

30. A catalyst can speed up the rate of a given chemical reaction by:

a) increasing the equilibrium constant in favor of products

b) lowering the activation energy required for the reaction to occur
c) raising the temperature at which the reaction occurs

d) increasing the pressure of reactants, thus favoring products

31. When the equation representing the reaction Alg) + Oz — Al2Ogz) I
completed and balanced and all coefficients are reduced to the lowest whole-
number terms, the coefficient of Oy is:

a) 1 b) 2 0) 3 d) 4

32. Which of the following dilute solutions has a boiling point closest to
100°C?

a) 0.010 mol/L CuSO4 b) 0.010 mol/L CH3COOH
¢) 0.010 mol/L FeCls d) 0.010 mol/L NazSO4

33. The temperature of the system at equilibrium 2 SOz () + O2 () ——
2 S0z (g) + heat, is decreased. When the equilibrium is reestablished, the
amount of which compound is increased?

a) both, Oz (g) and SOz (g) b) O2 (g)
c) SO2 (g) d) SOz (g
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34.

35.

36.

In the ionic solid NH4NOs, the ions present are:

a) NHs, H and NO3™ b) N°*, H* and O*

¢) NH4*, N> and 0% d) NH4" and NO3~

In the reaction 2ZnS + 302 — 2Zn0O + 2SOz sulfur atom is:

a) a reducing agent and oxidizes b) a reducing agent and reduces
c) an oxidizing agent and oxidizes ¢) an oxidizing agent and reduces
Which one of the following processes describes the electrolytic

dissociation of H2SO4?

37.

38.

a) H2SOs — 2H" + 4S0,~ b) H2SOs — H* + SO4~
¢) H2SO4 — 2H" + SO4*~ d) H2SO4 — H?* + SO4*~

Which acid reacts with ammonia to produce the salt ammonium sulfate?

a) hydrochloric b) nitric
¢) phosphoric d) sulfuric

Of the compounds below, in which one does sulfur have the lowest

oxidation number?

39.

40.

41.

a) H2S04 b) HoS ¢) SO, d) NazSOs

A product of neutralization of a strong acid with a strong base is:
a) Kl b) AgNOs c) CaCOs d) CuSO4

What are the products of the following reaction NaCl+F, — ?

a) CIF2 + Na b) NaF + Cl>
c) NaF. + Cl d) NaF +Cl + F

Which of the following statements is false regarding sub-atomic

particles?

a) the proton has a positive one charge

b) the neutron has no charge

c) the electrons have a greater mass than the protons
d) protons and neutrons are the nucleons of the atom
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42. A neutral atom, atomic number 33 and atomic mass 75, contains:

a) 75 neutrons b) 42 electrons
c) 33 protons d) 75 electrons

43. Which kind of bonding can be found in a sample of H20?

a) hydrogen bonds only

b) nonpolar covalent bonds only

¢) ionic and hydrogen bonds

d) both polar covalent and hydrogen bonds

44. The SiCls molecule is nonpolar and chlorine is more electronegative than
silicon. From this information alone it can be deducted that the:

a) Si-Cl bond is nonpolar b) SiCls molecule is linear
c) SiCls molecule is planar d) SiCls molecule is symmetrical

45. If the reaction N2 + 3 H, — 2NHz takes place inside a sealed reaction
container, then which of these procedures will cause a decrease in the rate of
reaction?

a) raising the temperature of the reaction container

b) increasing the volume inside the reaction container
c) removing the NHs as it is formed

d) adding more N to the reaction container

46. Which action will drive the reaction
4 HCl g) + O2(g) == 2H20 () +2Cl2(g to the right?

a) heating the equilibrium mixture

b) adding water to the system

c) decreasing the oxygen concentration
d) increasing the system’s pressure

47. A solution of salt in 100 g of water that still dissolve more solute at a
given temperature is classified as:

a) unsaturated b) supersaturated
c) dilute d) saturated
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48. Which is true about a solution that is acidic?

a) [H*] equals zero b) [OH] equals [H']
c) [H*] is less than [OH] d) [H*] is greater than [OH]

49. Which of the following solutions of equal concentration will have twice
as high osmotic pressure than that of a sucrose solution of the same
concentration?

a) KCI b) K2SO4 ¢) AICIs d) KsPOy4

50. Which of the reactions below represents an oxidation-reduction reaction?

a) Zn+ 2 HCl — ZnCl; + H;

b) ZnCl, + 2 NaOH —— Zn(OH) + 2 NaCl
¢) ZnCl, —= Zn** + 2 CI

d) Zn(OH); + 2 HCl —— ZnCl; + H,0

51. Of the compounds below, in which one does iron have the lowest
oxidation number?

a) Fe b) FeCls c) FeSO4 d) Fe(CH3:COO):
52. According to the reaction represented by the unbalanced equation below,

how many moles of Hz() are required to react completely with 1 mole of N2g)?
N2 + Ho —— NH3

a) 0.5 mol b) 1 mol c) 2 mol d) 3 mol

53. If the pH value of a salt solution is 7, most likely this is a solution of:

a) Na;COs3 b) KCI ¢) KCN d) NH4CI

54. Which of these is a base according to Lewis theory for acid and bases?
a) NaOH b) Ca(OH):
¢) NHs d) Zn(OH):

55. Which substance is used in electrical wiring?

a) iron b) copper
¢) aluminum d) nickel

45



56.

S7.

58.

59.

60.

Reducing agents are atoms or ions that:

a) in the oxidation-reduction process accept electrons, thereby lowering
their oxidation state

b) in the oxidation-reduction process donate electrons, thereby raising
their oxidation state

¢) in the oxidation-reduction process, donate electrons, thereby lowering
their oxidation state

d) depending on the conditions, can donate or accept electrons

Oxidizing agents are atoms or ions that:

a) in the oxidation-reduction process accept electrons, thereby lowering
their oxidation state

b) in the oxidation-reduction process donate electrons, thereby increasing
their oxidation state

c) in the oxidation-reduction process, donate electrons, thereby lowering
their oxidation state

d) depending on the conditions, can donate or accept electrons

Select the correct statement:

a) the oxidizing agent accepts electrons and is reduced
b) the oxidizing agent accepts electrons and is oxidized
c) the oxidizing agent accepts electrons and increases its oxidation state
d) the oxidizing agent donates electrons and increases its oxidation state

Indicate the chemical reaction that is not an oxidation-reduction process:
a) KCIO; — KCIO, + KCI

b) KMnO,4 + H,C,0,4 + H,SO4 — K,SO4 + MnSQO,4 + CO, + H,0

¢) H,S + HNO; — S + NO + H,0

d) CaCO; — CaO + CO,

Indicate the order in which the particles cannot be oxidants:

a) CI"*, C*, AP, Br?, ca° b) Fe?*, Fe**, Mn"*, Crb*, S8+
c) N°*, P*S, Cu?*, Zn?*, Ag° d) Na°, N3, S, Mn°, CI-
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61. Indicate the row in which the particles cannot be reducing agents:

a) S, Zn°, S0, N%, Cu° b) Mg®, C?*, Fe?*, S°, Al®
c) S*, CI° zn% AI° H* d) S®*, Ag*, CI™*, N°*, Na*

62. Write the equation for the chemical reaction that occurs without changing
the oxidation state of the atoms of the chemical elements:

a) Fe + 2 HCl — FeCl, + H,

b) CH, + Cl, — CH;CI + HCI

c) ZnO + 2 NaOH + H,0 — Na,[Zn(OH),4]
d) CH;CHO + H, — CH5CH,0OH

63. Which of the following elements has the strongest oxidizing properties?

a) oxygen b) fluorine c) chlorine d) sulfur

64. In which of the following chemical reactions is the bold reagent a
reducing agent?

a) Ag*+ ClI- — AgCly) b) Cu?* + HaS — CuS() + 2 HY

c) Fe?* + Ce** — Fe®" + Ce®* d) Hg?* + Sn** — Hg + Sn*'

65. In which of the following reactions is the bold reagent an oxidizing
agent?

a) Ag*+ Cl- — AgCl b) Cu?* + 20H- — Cu(OH),
C) H, +S — H,S d) 2H, + O, — 2H,0

66. In which row are two substances listed in which the atoms have zero
oxidation number?

a) H2804, Oz, Nazs, NH4C| b) Na, Fe(OH)3, NaClO, N,
C) FeCl;, CH;0H, C, H,SiO, d) Na,SO,, S, NO, H,0,

67. The interaction between iron and chlorine produces iron trichloride. In
this reaction, iron:

a) donates electrons and is oxidized
b) donates electrons and is reduced
c) accepts electrons and is oxidized
d) accepts electrons and is reduced
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68. The oxidation number of sulfur in each of the (NH,),S, K,SO3 and H,SO,
changes in the following order:

a) +2; +6 and +4 b) -2; -4 and +6
c) +2; -4 and -6 d) -2; +4 and +6
69. In the oxidation-reduction process expressed by the reaction
PbS + O, — PbO + SO,, the reducing agent:
a) gives off 2e- b) gives off 6e-
C) accepts 2e- d) accepts 6e-
70. The oxidation number of the nitrogen atom in the compounds
N,O; NO; N,O3; NO,; N,Os is respectively:
a) +2, +3, +4, +6, +1 b) +1, +2, +3, +4, +5
c)-1,-2,-3,-4,-5 d) 0, +1, +2, +3, +4
71. Which group of nonmetals can exhibit —3 oxidation state?
a) phosphorus and chlorine b) carbon and oxygen
c) nitrogen and oxydgen d) nitrogen and phosphorus
72. When a nonmetal reacts with hydrogen, the following results are
obtained:
a) covalent compounds b) ionic compounds
¢) covalent and ionic compounds d) none of the above
73. When type of compound is formed between the nonmetal chlorine and
the metal potassium?
a) ionic compound b) covalent polar compound
c) covalent nonpolar compound d) hydrogen compound
74. Which of the following nonmetals is in a liquid state under normal
conditions?

a) fluorine b) chlorine c) bromine d) iodine

75. Which of the listed nonmetals is in a solid state under normal conditions?

a) fluorine b) chlorine c) bromine d) iodine
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76. In which of the listed pairs of nonmetals are both members in the gaseous
state under normal conditions?

a) oxygen and chlorine b) fluorine and sulfur

c) selenium and bromine d) oxygen and bromine
77. Which of the following chemical elements is a nonmetal?

a) Cu b) S c) Al d) Fe
78. Which of the following groups of simple substances consists only of
nonmetals?

a) Nz, Brz, S b) |2, Na, F2 C) Ca, Sl, C|2 d) Hz, Og, Fe

79. Non-metallic properties are exhibited by:

a)B b) Al c) Zn d) Ba

80. The incorrect statement is:

a) Direct reaction of alkali metals with water produces alkaline
hydroxides

b) Elements of Group 1 (1A) in the periodic table have one electron in
their outermost shell

c) Elements of Group 2 (11A) in the periodic table are p-block elements

d) Elements of Group 2 (lIA) in the periodic table exhibit reducing
properties and have metallic character

81. Which of the following elements form hydrides with hydrogen?
a)Mgand Cu  b) Brand Al c) B and Pb d) Ca and Na

82. Which of the following metals has the strongest reducing properties?
a) Al b) Cd c) K d) Fe
83. Which of the following metals is not considered a bioelement?

a) Fe b) Pb c) Cu d) Zn

84. Which the following elements form basic hydroxides?
a)Mgand Pb  b) Brand Al ¢) Mg and Li d) Zn and Na
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85. The only metal whose elemental form is liquid at room temperature is:

a) Al b) Hg c) Mg d) Au
86. Which of the following metals can displace another metal from its salt
solution and form an ionic compound?

a) Cu in CuSOg4 reacting with Ag b) Zn in ZnSO4 reacting with Cu

c) Ca in CaCl; reacting with Na d) Ca in CaCl: reacting with K
87. Which of the following metals can displace copper from a copper(ll)
sulfate solution?

a) Hg b) Zn c) Au d) Ag
88. Which of the following metals can be placed in a solution of Zn(NO3), to
displace zinc?

a) Al b) Ag c) Au d) Cu

89. Which of the following metals does not react with dilute acid solutions?
a) K b) Ca c) Fe d) Au
90. Which equation correctly represents a single-displacement reaction
between iron and lead(Il) nitrate in aqueous solution?
a) Fe + 2 PbNO; — Fe(NO3), + 2Pb  b) Fe + Pb(NO), — Fe(NO), + Pb
C) Fe + Pb(NO3)2 — Fe(N03)2 +Pb d) Fe + PbN03 — FeNO; + Pb
91. Which pair of elements reacts to form an ionic compound?
a) Caand F, b) Si and N, ¢) Hy, and O, d) N, and O,

92. Which of the following oxides is not acidic?
a) P205 b) SO, C) S|02 d) CaO
93. Which product is formed when iron reacts with sulfuric acid?

a) Fe3S04 b) Fe2(SO4)s3 c) Fe(S04)3 d) Fe2S3

94. What are the products of the reaction: CuSO, + H,S —
a) H,SO, + Cu  b) H,SO, + CuS c) CuH + H,SO, d) Cu+HS0;5
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95.

96.

97.

98.

Which of the following statements about metals is incorrect?

a) All metals are solid at room temperature

b) Metals are good conductors of heat and electricity

c) Alkali metals exhibit a constant oxidation state of +1 in their
compounds

d) Alkaline earth metals exhibit a constant oxidation state of +2 in their
compounds

Which of the following metals can react with water?

a) Pb b) Ca c) Ag d) Au

Which equation correctly represents the reaction of calcium with water?
a) 2K + 2H,0 — 2K* + 20H + H, + Q

b) 2K + 2H20 — 2KO + 2H2 + Q

¢) Ca + 2H,0 — CaO, + 2H, + Q

d) Ca+ 2H20 - Ca(OH)2 + H2 + Q

Which of the following chemical equations correctly represents the

reaction of zinc with lead(Il) nitrate?

99.

a) Zn + Pb(NOy); — Zn(NO,), + Pb
b) Zn + Pb(NOs), — Zn(NOs), + Pb
¢) Zn + Pb(NO;), — Zn(NOg); + Pb**
d) 2 Zn + PbNO; — ZnNO, + Pb**

Basic oxides are:

a) covalent compounds

b) ionic compounds

c) covalent compounds with a weakly polar bond
d) compounds corresponding to strong oxoacids.

100.Acidic oxides are compounds that:

a) correspond to hydroxides and oxoacids
b) correspond to oxygen-free acids

¢) correspond to basic hydroxides

d) correspond to oxoacids.
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101.When Na0 reacts with H2SOy4, the following is obtained:

a) sodium sulfate and hydrogen is released
b) sodium sulfide and water

c¢) sodium sulfite and water

d) sodium sulfate and water.

102.The products of the reaction ZnO + NaOH + H20O — are:

a) Naz[Zn(OH)4] b) NaZnO>
c) Naz[Zn(OH)4] and H: d) Na2ZnO> and Hs.

103.Indicate the order in which the acidic properties of the oxides increase:

a) MnO, Mn,0O3, MnO2, Mn,0O7 b) NO, N203, NO2, N2Os
¢) Mn207, MnO2, Mn203, MnO d) CO, CO2, SO, SO:s.

104.Indicate the series of compounds in which the basic character of the
hydroxide decreases:

a) Zn(OH)y, LiOH, NaOH, KOH b) KOH, NaOH, LiOH, Zn(OH),
¢) Zn(OH)z, Ca(OH)z, NaOH, KOH  d) LiOH, NaOH, KOH, RbOH.

105.Indicate the series that contains amphoteric hydroxides:

a) Be(OH)z, Zn(OH)., AI(OH)3, RbOH

b) Pb(OH)2, Zn(OH)2, AI(OH)3, Cr(OH)3
c) RbOH, Ba(OH)2, AI(OH)3, Zn(OH):

d) Cu(OH)., Be(OH)2, Ca(OH)2, Zn(OH)a.

106.Depending on the number of moles of OH" ions obtained upon the
dissociation of 1 mole of hydroxide, hydroxides are divided into:

a) monobasic and polybasic b) monovalent and polyvalent
¢) monohydric and polyhydric  d) monocarboxylic and polycarboxylic.

107.When sulfur reacts with a hot sodium hydroxide solution, the following
are obtained:

a) disodium sulfite, disodium sulfide, and water
b) disodium sulfate, disodium sulfide, and water
¢) disodium sulfite, disodium sulfate, and water
d) disodium sulfate and water.
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108.When an oxide reacts with water, hydroxide is formed if the oxide is:

a) only of an s-element

b) of alkali and alkaline earth metals

c) of a p-element in its highest oxidation state
d) of a d-element in its highest oxidation state.

109.Depending on the number of H* ions produced during the dissociation of
1 mole of oxoacid, oxoacids are divided into:

a) monocarboxylic and polycarboxylic acids
b) monoxoacids and polyoxoacids

¢) monovalent and polyvalent acids

d) monobasic and polybasic acids.

110.0xoacids can interact:

a) only with metals depending on their place in the order of relative
activity of metals, with basic hydroxides and salts

b) only with metals, basic and amphoteric hydroxides and salts

c) with non-metals, metals, basic and amphoteric oxides, basic and
amphoteric hydroxides and salts

d) with non-metals, metals, neutral and basic oxides, basic and
amphoteric hydroxides and salts.

111.Indicate the order of metals that do not dissolve in dilute sulfuric acid:

a) Pb, Cu, Ag, Au b) Zn, Al, Cu, Ag
c) Fe, Zn, Al, Mg d) Na, Pb, Fe, Zn.

112.When Zn reacts with concentrated HNO3, the following is obtained:

a) Zn(NOz)2, H2, and H20 b) Zn(NO3)2 and Hy
c) Zn(NOs)2, N20O, and H.0 d) Zn(NOs)2 and Hz0.

113.Indicate the series of salts that react with H2SO4:

a) Ba(NO3)z, CaCly, AgNOs, Pb(NOs)2

b) NHaNOs, Ca(NOs)2, AgNO3, Ba(NO3),
c) Mg(NO3)2, Ca(NOs)2, AgNO3s, Ba(NOs)2
d) Cu(NOB3)2, Ca(NOs)2, AgNOs, Ba(NOg)..
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ORGANIC CHEMISTRY

What bonds are obtained when hybrid orbitals overlap?

a) m-bonds b) o-bonds
¢) complex bonds d) delocalized bonds

A delocalized bond can form:

a) between the nuclei of two atoms

b) by overlapping hybrid orbitals

c) by overlapping s-atomic orbitals

d) between the nuclei of three or more atoms

The toluene molecule contains carbon atoms in:

a) sp? hybrid state b) sp® hybrid state

¢) sp? and sp® hybrid state d) sp? and sp hybrid state
The hybrid state of carbon atoms changes in:

a) substitution reactions

b) addition reactions

c) condensation reactions

d) reactions proceeding by a chain-radical mechanism

The hybrid state of carbon atoms does not change in:

a) addition reactions

b) elimination reactions

c) polymerization reactions
d) substitution reactions

The n-bond in the ethene molecule is:

a) single b) delocalized
c) localized d) polar
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7. Isomers are compounds that have:

a) the same qualitative and quantitative composition, but different

structures and properties

b) different molecular formula, different structures and properties

c) different qualitative composition and different properties

d) the same qualitative, different quantitative composition and similar

properties

8. Chain isomers are characterized by:

a) presence of a double bond

b) different type of carbon chain

c) different arrangement of functional groups

d) long carbon chains

_ CH3-CH,-C=CH, and CH;-CH=C-CHj
9. The following structures ! ;
CH, CH,

correspond to compounds which are:

a) chain isomers b) positional isomers

¢) functional isomers d) geometric isomers
10. The compound CH3-CH2-C|:H-CH3 is a positional isomer of:

OH

a) 2-methyl-propan-2-ol b) butanone

c) butan-1-ol d) butanal
11. Which of the following pairs of compounds are functional group
isomers?

a) CH;-CH,-CHO and  CH,-CH,-CH,OH
b) CHg-CH,-CH-CH,-COOH and CH3-COO-CH,-CH-CHj

CH, CHs
CHy
€) CHg-CH-CH-CHy  and  CH3-CH,-CH-CH,-CH;
CHj CH,
d) CHg-CH,-C-CHg  and  CH3-CH,-C=CH,
0 OH
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12.

13.

14.

15.

16.

17.

18.

What isomers are possible for dimethylbenzene?

a) optical b) geometric

c) positional d) functional
Glucose and fructose are:

a) functional group isomers b) positional isomers
C) enantiomers d) geometric isomers

Which of the following compounds is not a positional isomer of
CH3-CH2-CH2-|CH-COOH ?
NH,
a) CH3-CH2-C|:H-CH2-COOH b) CH3-CH-CH,-CH,-COOH
NH, NH,

If a carbon atom is bonded to four different substituents, it is:

a) primary b) tertiary

C) quaternary d) chiral

The structural formula CH3-CH2-CH2-(|:H-CH3corresponds to:
C,Hs

a) 2-ethylpentane b) 2-propylbutane

c) 3-methylhexane d) heptane

The molecular formula CsH12 corresponds to:

a) hexane b) benzene

c) cyclohexane and hexene d) cyclohexane and hexyne

Which of the following pairs of compounds are isomers?

8) CH3-CH-CH-CH; and  CHyCH,-CH,CH,CH-CH

HsC CHg CH3
s

b) CH3-CHp-CHp-G-CHs and - CHy-CHy-CH,-CH,-CHp-CH,
CH, CHj,
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s
C) CHy-CH-CH; and CHy-G-CHy
CHj CHj
d) CHa-CH-GH-CH; - and  CH,-CH-CH;
CHj CH,

19. Which of the following pairs of compounds are homologous?

a) CHy-CHyGH-CH; - and  CH;-CH-CH;

CH; CH;
CH3-CH-CH,-CHgy CH3-FH-CH2-C H,-CH,
and
CoHs CHj
s
c) CHS-FH-CHZ-CH3 and CH3-C|:-CH3
CH, CH,
T

d) CH;-CH,-CH,-CH; and CH3-CH-CHj;4
20. The names 3-methylpentane, 2-methylpentane, 2,3-dimethylbutane and
2,2-dimethylbutane correspond to chain isomers of:

a) octane b) heptane c) hexane d) pentane
21. A homologous series is a series of organic compounds with the same

qualitative composition, similar structure and chemical properties, whose
molecules differ from each other by one or more:

a) CHs-groups b) CH2-groups

c¢) CoHs-groups d) CH-groups
22. Which of the following products will be produced in greater quantities
when methylpropane and chlorine react under UV radiation?

a) 2-methyl-1-chloropropane b) 2-methyl-2-chloropropane
¢) 2-methyl-3-chloropropane d) 1-chlorobutane
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23. With which of the given reagents, through two successive reactions, can
but-1-ene be converted into but-2-ene?

a) chlorine and an alcoholic solution of KOH

b) hydrogen chloride and an alcoholic solution of KOH
¢) bromine and an aqueous solution of KOH

d) chlorine and zinc powder

24. Which of the following reactions is not characteristic of alkenes?
a) addition b) oxidation
c) polymerization d) free radical substitution

25. Moderate oxidation of alkenes produces:
a) alcohols b) diols

c¢) carbonyl compounds d) carboxylic acids

26. Polyvinyl chloride (PVC) is produced as a result of an addition
polymerisation reaction of:

a) chloroethene b) butadiene
c) butadiene and styrene d) styrene
CH3'C H :|C'CH3

27. When HCl is added to in the first step, carbocations are

CH;
formed. Which of the following is the most stable?
+ +
8) CHy-CH-CH-CHy b) CH,-CH,-CH-CH3
CHj CH,
+ +
¢) CHy-CH-CH-CH, d) CHg-CH,-C-CHg
CH, CH;

28. The final product of the addition of 2 moles of HCI to CH=C-CH2-CH3 is:

a) 1,2-dichlorobutane
b) 2,2-dichlorobutane
¢) 2,3-dichlorobutane
d) 1-chlorobut-1-ene
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C2H5
|
29. The structural formula CH3—|C_CH3 corresponds to:
CHj
a) 2,2-dimethylbutane b) hexane
c) 2,2-diethylpentane d) 2-ethyl-2-methylpropane

30. Which statement about the compounds
CH3-CH,-CH,-CH=CH, and CHs— |CH—CH =CH; s false?
CH,4
a) they are chain isomers
b) they are positional isomers

c) they have one and the same molecular formula
d) they are alkenes

31. The addition product of HBr and 2-methyl-2-butene is:

a) 1-bromo-2-methylbutane
b) 2-bromo-2-methylbutane
¢) 3-bromo-2-methylbutane
d) 1-bromo-3-methylbutane

32. An organic compound has a molecular formula of CzHs. Which
compound below belongs to the same class of hydrocarbons?

a) CoHe b) CsHs c) CsHs d) CsHs
33. The correct name of the compound
i e

a) 6-chloro-3-methylenehexane b) 5-chloro-2-ethyl-1-pentene
c) 2-ethyl-5-chloro-1-pentene d) 1-chloro-4-methylenehexane

34. Which organic structure is methyl propyl ether (methoxypropane)?

a) CHs-CH»-CH»-O-CsHy b) C2HsOCH3
¢) CHs-O-CsHy d) CH3-(|:H-CH2-OH
CHj3
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35. Sodium phenoxide is the product of the reaction:
a) CeHsOH + NaOH — b) CeHsCH20OH + Na —
¢) CsHsCl + Na — d) CeHsCl + NaOH —
36. Acetone can be obtained by oxidation of:

a) ethanal  b) propanal c) propan-1-ol d) propan-2-ol

37. An ester can be prepared by the reaction of:

a) an alcohol and an organic acid
b) an alcohol and an aldehyde

¢) two alcohols

d) an acid and a ketone

38. The product of benzoic acid chlorination in the presence of FeCls is:
a) 2-chlorobenzoic acid b) 3-chlorobenzoic acid
¢) 4-chlorobenzoic acid d) 2,4,6-trichlorobenzoic acid

39. Which hydroxy acid has enantiomers?

a) 2-hydroxybutanoic acid

b) 3-hydroxy-3-methylbutanoic acid
¢) 4-hydroxybutanoic acid

d) 2-ethyl-2-hydroxybutanoic acid

40. Deoxyribose in DNA nucleotides belongs to this family of biologically
important molecules:
a) nucleic acids b) proteins
c¢) carbohydrates d) lipids
41. Which reaction can be used to obtain aniline?
a) CeHsOH + NH3z — b) CeHsNH2 + Br, —
¢) CéH13Cl + NH3z — d) CeHsNO2 + Hy —
42. The amino acids are derivatives of:

a) carboxylic acids b) aldehydes
c) alcohols d) hydrocarbons
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43. Peptide bond is the bond between:

a) alcohols and amino acids b) a-amino acids
c) carboxylic acids and amines d) amines and carbohydrates

44. Which of the compounds below is not an isomer to the other three?

a) CH3CH2CH.CH>0OH b) CH3CH,COOCHj3
¢) CH3CH2CH.COOH d) CH3COOCH:CHz3

45. Why do the substances shown below all belong to the same homologous
series? CH;=CH; CH3CH=CHCH3s CH3CH>CH = CHCH2CH3

a) they all contain an even number of carbon atoms
b) they are all saturated

c) they are all hydrocarbons

d) they all contain the same functional group

46. Ethene CH>=CH> is an unsaturated hydrocarbon. Which description of
the bonding in ethene is correct?

a) all atoms in the molecule have a share of eight electrons

b) each carbon atom shares two of its electrons with hydrogen atoms and
two of its electrons with a carbon atom

c) each carbon atom shares two of its electrons with hydrogen atoms and
one of its electrons with a carbon atom

d) the two carbon atoms share a total of six electrons with other atoms

47. An organic substance Y reacts with Na but does not react with NaOH.
Which type of substance is Y?

a) an alcohol b) a phenol ¢) an aldehyde d) a ketone

48. Which reaction does not take place in the dark?

a) CH4 + 202 — CO2 + 2H,0 b) CoHs + Ho — CoHe

¢) CoHs + H2O — C2HsOH d) CH4 + Cl2 — CH3ClI + HCI
49. Esters are made by reacting an alcohol with a carboxylic acid. Which acid
and alcohol react together to form the following ester HCOOCH.CH2CH3z?

a) propanoic acid and methanol b) propanoic acid and ethanol
¢) methanoic acid and ethanol d) methanoic acid and propanol
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50.

51,

52.

The formula Ce¢HsCN represents:

a) benzonitrile  b) benzenamine c) benzamide d) nitrobenzene

Which chemical reaction is impossible?

/\/CH3
| + Br, —_—
a) \/
N
| + NaOH —*
AN

COOH

+ NaOH —>

OO

d)

Tollens’s reagent is used to identify glucose. In this reaction, the glucose

acts as a reductant because its molecule contains:

53.

54,

55.

a) carboxylic group b) hydroxyl group
c) aldehyde group d) six carbon atoms
From the reactions below select one that represents an addition reaction:

a) CH3CH=CH + HCl — CH3CHCICHj3

b) CH3CH2CHs + Cl, — CH3CHCICH3

¢) CH3CHCICH3 + KOH — CH3CH=CH; + KCI + H.0
d) CH3CHCICH3 + H2O — CH3CH(OH)CH3 + HCI
Glucose is classified as a:

a) aldopentose  b) ketopentose  ¢) aldohexose d) ketohexose

The reagent than can be used to distinguish between pentanal and

pentanone is:

a) HCI b) Cu(OH): ¢) FeCls d) B2 eg)
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56. An aqueous solution of the organic compound dimethylamine has a
pH>7. Which statement about dimethylamine is correct?

a) it neutralizes an aqueous solution of sodium hydroxide

b) it reacts with copper (1) carbonate to give carbon dioxide
c) it reacts with hydrochloric acid to form a salt

d) it turns blue litmus red

57. Natural polymers are:

a) teflon and polyacrylonitrile b) cellulose and proteins
c) nylon and polyvinyl chloride d) polyethylene and polystyrene

58. Which structure presents an amino acid that is a building unit of proteins?

NH, NH,
c) HzN‘@’COOH d) GH,CH,GHCOOH
NH, NH,

59. The arenes are hydrocarbons with general formula
a) CnHon+2 b) CnHon-2 C) CnH2n d) CnHzn-6, n>6

60. The molecular formula of benzene is:
a) CeH1o b) CeHua c) CeHe d) CeHaio

61. The C-C bonds in benzene are formed with

a) sp hybrid orbitals b) sp? hybrid orbitals
¢) sp? hybrid orbitals d) unhybridized orbitals

62. The correct names of the following compounds C¢Hg, C;H;CH; and

CH
’ according to IUPAC are respectively:

a) benzene, toluene, o-dimethylbenzene

CHs3 b) hexene, methylbenzene, m-dimethylbenzene
¢) cyclohexene, p-methylbenzene, dimethylbenzene
d) benzene, methylbenzene, 1,3-dimethylbenzene
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63.

64.

Which of the following statements is true for C¢Hg?

a) It is an unsaturated hydrocarbon and reacts with water solution of
KMnOy, in presence of concentrated H>SO4 and heating

b) It is an aromatic hydrocarbon and reacts with water solution of Br; at
ambient temperature

c) Itis an aromatic hydrocarbon and does not react with water solution of
Brz and water solution of KMnO, at ambient temperature

d) It is a saturated hydrocarbon and does not react with water solution of
Brz and water solution of KMnO, at ambient temperature

The compound that belongs to the homologous series of aromatic

hydrocarbons (arenes) is:

65.

66.

are:

67.

68.

a) CgHie b) CoHae ¢) CoHi d) CgHig

The carbon atoms in benzene are linked with:

a) single o-bonds

b) six - and three n-bonds

c) double bonds

d) o-bonds and delocalized n-bond

The characteristic reactions for benzene and arenes in the aromatic ring

a) electrophilic aromatic substitution  b) chain radical reaction
c) electrophilic addition d) nucleophilic addition

For the reaction CsHsH + Bro — CsHsBr + HBr to occur, it is necessary:

a) to irradiate the reaction mixture with ultraviolet rays and use a Ni
catalyst

b) to heat the reaction mixture and then cool it

) to heat the reaction mixture and use an Fe catalyst

d) to cool the reaction mixture and use an Fe catalyst

The CgHjyy is an aromatic hydrocarbon and

a) forms 2 isomers b) forms 3 isomers
c) forms 4 isomers d) does not form isomers
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69.

70.

71.

72.

73.

For propylebenzene is true that:

a) does not form isomers b) forms 3 isomers
c) forms 5 isomers d) forms 8 isomers

The reaction between benzene and Br2 in mole ratio 1:1 gives:

a) 1,2-disubstituted benzene
b) monosubstituted benzene
c) 1,2,3- trisubstituted benzene
d) 1,3,5- trisubstituted benzene

Reaction of benzene with 3 moles Hz gives:

a) cyclohexene

b) cyclohexadiene
c) cyclohexane

d) hexane

Which reaction leads to the production of benzene?

(0] N
a) 3CH,—CH, > » b)2CsH,Cl + 2Na —— >

0 s
€) C¢HsCl+ 2Na+CH3Cl——>  d) 3CH=CH ﬂ,

The product of the oxidation of ethylbenzene with potassium

permanganate is:

74.

a) carbon dioxide and water b) benzene
¢) phenylethanoic acid d) benzoic acid

The name of the structure is:

CoHs
CH a) 1,3,4-triethylbenzene
2 b) 1,2,4-triethylbenzene
c) 1,4,5-triethylbenzene
d) 1,4,6-triethylbenzene
CoHs
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75. The CHs is an ortho-para directing group in electrophilic aromatic
substitution. Therefore nitration of methyl benzene leads to formation of:

a) CH;, b) CHs
NO,
+ H20 + H20
NO,
9 0 CH;
N02 O,N H;C
/@/ + 2H,0 + \@ + 2 H,O
H;C NO,

76. The CH3COCI is a reagent in one of the next reactions. This reaction is:

CHs

CHs 0]
a)@ —_— CH; + HCI
C‘3H3 OH
CH
b)©/ CHy @ . CHy—C—Chy
)

i

OH
CH C
c)@/ “CHj ©/ “CHj
R —
CHs
d) @ - > CHg@CHg
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77. The oxidation number of carbon atom marked with 1 in the structure of
CH; 1-ethyl-2-methylbenzene is:

1
CHCH;  a)0 b) +1 c) +2 d) -2

78. The strength of the C—X bond in the order C—F, C—CI, C-Br, C-I

a) decreases b) does not change
C) increases d) there is no correct answer

79. What is the correct name for the product of propene bromination?

a) 2,3-dibromopropane b) 1,2-dibromopropane
c) dibromopropane d) bromopropane

80. The bond C-X in the molecules of halogenoalkanes is:

a) ionic, because atoms with metallic and non-metallic character are connected
b) covalent non-polar, because y (C) =y (X)

) covalent polar, because y (C) >y (X)

d) covalent polar, because y (C) <y (X)

81. For halogenoalkanes, the following are possible:

a) chain isomerism b) positional isomerism
C) enantiomerism d) all answers are correct

82. Halogenoalkanes participate in

a) nucleophilic substitution reactions, which are denoted as Sn
b) radical substitution reactions, which are denoted as Sr

c) nucleophilic addition reactions, which are denoted as An

d) electrophilic substitution reactions, which are denoted as S

83. In the process CH, + Br, — CH3Br + HBr, bromine is:

a) an oxidizing agent

b) a reducing agent

¢) both an oxidizing agent and a reducing agent
d) the equation does not present redox reaction
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84. When 2-chloropropane reacts with water, the following is not produced:
a) primary alcohol b) secondary alcohol
¢) hydrogen chloride d) no correct answer is available

85. Hex-3-ene is obtained from:

a) 1,2-dichloropropane by the Wurtz reaction

b) 3,4-dichlorohexane by reaction with Zn

¢) 2,2-dichlorohexane by reaction with an aqueous solution of KOH
d) 2,3-dichlorohexane by reaction with an aqueous solution of KOH

86. Zinc and solution of potassium hydroxide in alkohol are used to carry out:

a) elimination reactions from monohalogenoalkanes

b) elimination reactions from vicinal dihalogenoalkanes
C) substitution reactions in monohalogenoalkanes

d) substitution reactions in dihalogenoalkanes

87. Halogenoalkanes do not participate in which of the following reactions?
a) hydrolysis b) elimination c) substitution d) addition
88. The reaction of 2,3-dichloropentane and KOH dissolved in alkohol leads

to the production of:

a) equal amounts of pent-1-ene and pent-2-ene
b) pent-1-ene in a larger amount than pent-2-ene
c) pent-1-ene in a smaller amount than pent-2-ene
d) pent-2-yne

89. When 2-methylbutane reacts with bromine, the predominant reaction
product is:

a) 2-bromo-2-methylbutane b) 2-bromo-3-methylbutane

¢) 1-bromo-3-methylbutane d) 1-bromo-2-methylbutane
90. When water vapor is passed through 1,2,3-trichloropropane, the
following products are obtained:

a) 2,3-dichloro-1-propanol b) glycerol (propane-1,2,3-triol)

¢) 1,2-propanediol d) 1,3-propanediol
91. From 1,2-dichloropropane with appropriate reagents can be obtained:

a) alkene b) alkyne c) diol d) all answers are correct
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1.  Which carboxylic acid does not have an enantiomer?
TOOH TOOH TOOH OOH
H— T_ OH HN— T— H CH3; — c|:— H H— T— CHj
CH,q CHj CHj cl
a) b) c) d)
2. Alkenes react with HCI because:
a) all of them contain carbon and hydrogen atoms
b) all of them are saturated
c) all of them are hydrocarbons
d) all of them participate in addition reactions
3. The molecule of ethene CH>=CH> has:
a) one o-bond and four w-bonds b) four 6-bonds and one n-bond
¢) five o-bonds and one n-bond d) two o-bonds and three n-bonds
4.  Which equation displays an elimination reaction?

cl OH
O/ + NaOH(@agq) —> O/ +  NacCl
a)
OH
H,SO,
—_— + H,0
140°C
b)
CHj COOH
e — (Y
)
CH;, CH,
hv
d)
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5. What is the product of intramolecular dehydration of ethanol?

a) CH3CH3 b) CH,=CH; ¢) C2HsOC2Hs d) CH3OCH3s

6. The glycerol is:

a) monosaccharide b) tertiary alcohol  c) diol d) triol

7. Water solution of phenol has:
a)pH <7 b)pH=7 c)pH>7 d)pH=0

8. Which of the structures below belongs to an ester?
HﬁOCH2CH3 CH;CNHCH, HﬁCHZCH2CH2CH3 CH3CH2ﬁCH2CH3
¢} e} ¢} 0
a) b) c) d)
9. Substitution reaction between chlorine and butanoic acid in the presence
of catalyst produces:
a) 3-chlorobutanoic acid b) 4-chlorobutanoic acid
c) 2-chlorobutanoic acid d) 1-chlorobutane
10. Which equation presents hydrolysis of an ester?
a) CH30OH + CH3COOH — CH3O0CCH3 + H.0
b) CH3CH.CH=CHCH3z + H,0 — CH3CH>CH(OH)CH2CH3
c) C17H3sCOOH + NaOH — C17H3sCOONa + H20
d) none of them
11. Which statement about glucose is false?
a) it is a natural monosaccharide b) it dissolves in water
c) it contains keto group d) it contains 5 hydroxyl groups
12. Which reagent can be used to distinguish between butanone and butanal?

a) HCI  b) FeCI3 c) Cu(OH): d) Br2 (water solution)

13. Which amine cannot form a quaternary ammonium salt?

a) CHz—NH: b) CeHsNH>
¢) CH3—NH-C2Hs d) (CHz)sN

70




14. Peptide bond is formed in the reaction between:
a) two amino acids b) two hydroxy acids
¢) two carboxylic acids d) two reducing sugars
15. Total hydrolysis of cellulose produces:
a) p-glucose b) cellobiose
c) B-fructose d) glucose and fructose
16. Which formula represents an arene?
a) C7H12 b) C7Hs C) C7Hus d) C7H16

17. Which row contains compounds that are isomers to each other?

a) benzene, methylbenzene, ethylbenzene
b) 2-methyl-1-butene, 2-pentene, 2-methyl-2-butene
c) cyclopentane, pentene, 2,2-dimethylbutane
d) methane, ethane, propane
18. Free-radical halogenation proceeds under application of:
a) Ni b) FeCls
c) concentrated H2SO4 d) UV irradiation
19. The product of 1-butyne hydration in the presence of HgSO4/H2SOs is:
a) butanone b) 2-butanol
¢) 1,2-butanediol d) butanal

. Which structure belongs to a secondary alcohol?

O OO

a) b) c) d)

21. The organic acid that can be made from ethanol is:

a) CsH,OH b) formic acid
c) acetic acid d) butanoic acid
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22.

23.

24,

25.

26.

27.

28.

Which reaction is common for the ethanol, glycerol and phenol?

a) electrolytic dissociation b) reaction with NaOH
c) reaction with Cu(OH): d) reaction with Na

Which chemical reaction cannot take place?

a) CeHsCOOH + CH30H — CgHsCOOCH;3 + H20
b) CH3COOH + HCI — CH3COCI + H.0

¢) HCOOH + CH3NH2 — HCONHCH3s + H20

d) CH3COCI + NHz — CH3CONH2 + HCI

Which structure presents an aldehyde?

0 0 0 0
CgH7—C H—c CH—C CeHs ™ C
CH, CH, CH, CH;
a) b) c) d)
The product of benzoic acid nitration is:
a) o-nitrobenzoic acid b) p-nitrobenzoic acid
¢) m-nitrobenzoic acid ¢) both, o- and p-benzoic acid

Which of the following esterification processes is not properly expressed?
a) C2HsCOOH + CH30H 2 C2HsCOOCH;3 + H20

b) CH3COOH + C2Hs0OH 2 C;HsCOOCH3 + H20

¢) CeHsCOOH + C2Hs0H 2 CsHsCOOC,Hs + H0

d) C2HsCOOH + C4H9OH 2 C2HsCOOCsHy + H20

Which carbohydrate cannot be hydrolyzed?

a) starch b) sucrose c) cellulose d) fructose

Which organic substance is a secondary amine?

a) CH3-CH2-CONH:

b) CH3CH2NHCH2CHs
c¢) CsH7NH2

d) CeHsNH:
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29. The structure below presents:

® S
H3N-(]*,H-CONH-(|:H-CON H-(l:H-COO
CH, CH,OH  CH,
a) a-amino acid b) m-amino acid
c) dipeptide d) tripeptide

30. Which name does not belong to amino acid?

a) aniline b) alanine c) phenylalanine d) valine

31. Choose the correct name for the given compound according to IUPAC
rules:
H;C

H3C—CH—(|:—CH3
CH, OH

a) 1,1,2-trimethylpropan-1-ol  b) 2,3-dimethylbutan-2-ol
¢) hexan-2-ol d) 2-methyl-2-isopropyl alcohol

32. The oxidation of butan-2-ol leads to the formation of:

a) butanone b) but-1-ene c) butanal d) COz and H,O

33. Which of the following substances is known to have no toxic effect?

a) methanol b) propane-1,2,3-triol
c) ethan-1,2-diol d) benzene

34. Which of the given compounds is an aromatic alcohol?

OH
OH H,C—OH
I IsRIeaE
CH,
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35. The halogenation, nitration, and sulfonation of phenol proceed as follows:

a) faster than benzene

b) slower than benzene

¢) slower than benzoic acid
d) at the same rate as benzene

36. How does the mutual influence of the hydroxyl group and the aromatic
nucleus manifest itself in the phenol molecule?

a) stronger acidic properties of phenol compared to alcohols

b) increased electron density at positions 2, 4, and 6 in the aromatic
nucleus

c) substitution reactions in the aromatic nucleus of phenol proceed more
easily than the same reactions in benzene

d) all answers are correct

37. Which of the given hydroxyl derivatives changes the color of litmus to
red when dissolved in water?

a) ethanol b) phenol c) propan-1,3-diol d) glycerol

38. What is the final product of phenol bromination?

Br OH
OH
» (X b)
Br Br
Br
OH OH
Br Br Br Br
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39. Which pair of compounds are isomers of each other, but differ in their
acid-base properties?

CH3
CH2-OH OH
a) ©/ and

CH3 CH3
b) and
OH
OH
(I)H
HoC—CH—CH3
CH2-CHp-CHp-OH
c) and ©/

d) it is not possible for isomeric compounds to differ in their acid-base
properties

40. Which of the following compounds react with an aqueous sodium
hydroxide solution?

1) 4-hydroxytoluene 2) 4-hydroxybenzyl alcohol
3) benzyl alcohol 4) 1-phenylethanol
a) 1 and 2 b) 2and 3 c)3and4 d)2and 4

41. Which of the following compounds will give a negative reaction upon
interaction with FeCl3?

COC,H,

H,C—CH,—OH COOH
&l oG
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42. Which compound is formed during intermolecular dehydration of
ethanol?

a) HaC-CH3 b) H,C=CH>

¢) C2HsOC2Hs d) H3COC:Hs
43. Which is the qualitative reaction for proving the presence of a phenolic

hydroxyl group?

44,

45.

46.

47.

a) interaction with Na b) interaction with FeClz
c) interaction with Cu(OH)2>  d) interaction with I,

Which of the following substances may react with NaOH?

H,C—OH H,C-CH-OH

CH,-CH,~OH
a) c) d) ©/

What type of reaction produces 2,4,6-trinitrophenol?

a) electrophilic addition b) electrophilic substitution
c) nucleophilic substitution d) nucleophilic addition

The double bond in the carbonyl group is polar because:

a) the carbon atom is more electronegative than the oxygen atom

b) the carbon atom has the same electronegativity as the oxygen atom
c) the oxygen and carbon atoms have similar electronegativity

d) the oxygen atom is more electronegative than the carbon atom

Which statement about aldehydes is false?

a) they participate in nucleophilic substitution reactions
b) they are more reactive than ketones

¢) they participate in nucleophilic addition reactions

d) they have reducing properties
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48. Which name does not correspond to the formula?

@)
7
a)CH3—CH2—("3—CH2— CH,4 b) CHs—(liH—C\H
o) CoHs
pentan-3-one 2-ethyl-ethanal
0 CHy~ ¢~ CH,
€) HO—CH;—CH;—C d) |
“H O COOH
3-hydroxypropanal 3-oxobutanoic acid
Y 0]
49. The name of the compound CHs—CH—CH— C\ is:
| | H
C,Hs CH4
a) 2,3-dimethylpentanal b) 3-ethyl-2-methylbutanal
c) 2-ethyl-3-methylbutanal d) 3-methyl-2-ethylbutanal

50. Which of the names is wrong?

a) C2HsCOCH3 — ethyl methyl ketone

b) C2HsCOC,Hs — diethyl ketone

¢) CeHsCOCH3 — phenyl ethyl ketone

d) C2HsCOCsHs — ethyl phenyl ketone

51. When hydrogen is added to propanal, it produces:

a) propanone

b) propan-1-ol

C) propanoic acid
d) propane-1,2-diol

52. Which of the following reactions is impossible?

a) CsH—~CHO + HCN —

b) CH3—CH(CH)s—-CHO + CH3OH —

¢) C2Hs—CHO + Cu(OH)/t° —

d) CoHs—CO-C2Hs + [Ag(NH3)]JOH/t® —
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53. When formaldehyde is oxidized with Tollens' reagent, the following is
obtained:

a) formic acid b) ethanoic acid

¢) methanol d) ethanol
54. The product of the addition of H2O to propanal is:

55.

56.

S7.

a) CHy—CHy—CHy—OH p) CHa—CHy—CH—OH
OH
c) CH3f‘CH —CH,—OH d) CH3—C‘ZH —CHj,
OH OH

When aldehydes and ketones participate in condensation reactions with
ammonia and primary amines, the following are obtained:

a) amines b) imines c) nitriles d) amides

Which of the following processes is not characteristic of ketones?

a) combustion

b) to participate in addition reactions
c) to enter into oxidation reactions
d) to polymerize

Which reaction can be used to distinguish between aldehydes and
ketones?

a) reduction with hydrogen

b) addition of HCN

c) oxidation with [Ag(NH3)2]JOH/t°
d) combustion

58. A precipitate of Cu.O is formed when which of the following compounds
reacts with Fehling's solution?

a) 2-methylbutanal

b) pentan-3-ol

c¢) methylphenyl ketone
d) 2-methylbutan-1-ol
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59. Tollens’ reagent forms a ‘silver mirror” when added to:

a) butanol b) butanal
C) butanone d) propanone

CHO
60. The product of interaction @ + Br,— IS
/

~ CHO CHO

CHO
b) | |
ZN Br |/ C) /l P B/ O
T
Br Br

Br

61. Which of the compounds below has the molecular formula C7HeO and is
obtained by oxidation of an alcohol with the same number of carbon atoms?

a) benzaldehyde b) heptanone
c) benzyl alcohol d) benzyl methyl ketone

62. The compound with the molecular formula CsHyoO is reduced to 2-
methylbutan-1-ol and oxidized to 2-methylbutanoic acid. The substance is:

a) 2-methylbutanal b) 2-ethylpropan-2-ol

c) 2-ethyl-propan-1-ol d) pentan-2-one

63. Which of the reactions below is a substitution reaction?

a) CH3CH2CHO + C2HsOH —
b) CH3CH2CHO + SO.Cl; —
¢) CH3CHO + CH3sNH; —

d) CH3CHO + HCN —

64. Paraformaldehyde is produced by the process:

a) hydration b) polycondensation

c) polymerization d) elimination
65. When formaldehyde is oxidized to formic acid, the oxidation number of
the carbon atom:

a) increases from 0 to +1 b) increases from 0 to +2
c) decreases from +2 to -1 d) decreases from 0 to —2
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66.

67.

What do the given compounds

CH, — CH,~
2 2 "CH,

— /
CH3-CH-CH,-CH=CH, and CH>~ CH; look like?

a) are of the same homologous series  b) have the same properties
c) have the same molecular formula  d) have the same boiling point

What is the name given to the non-superimposable mirror image forms of

chiral compounds?

68.

a) cis-trans b) enantiomers c) anomers  d) diastereomers

The triple bond between the carbon atoms causes acetylene, CoH,, to

have which of the following shapes?

69.

70.

71.

72.

73.

a) trigonal planar b) linear  c) tetrahedral  d) trigonal bipyramidal

The isomerism that exists between CH3CHCI, and CH2CICHCl is

a) chain isomerism b) functional group isomerism
c) positional isomerism d) metamerism

The correct IUPAC name for the compound is

Cl
NO, a) 1-chloro-2-nitro-4-methylbenzene
b) 1-chloro-4-methyl-2-nitrobenzene
c) 2-chloro-1-nitro-5-methylbenzene
d) m-nitro-p-chlorotoluene
CHj

The organic reaction represented by equation
CH3-CH=0 + H, —» CH3-CH>-OH is an example of:

a) addition reaction b) condensation reaction
C) oxidation reaction d) elimination reaction

The formula CeHs—CO—CHjs represents:
a) acetone b) acetic acid  c) acetophenone  d) phenyl acetate
Monosaccharide fructose is classified as an:

a) aldohexose  b) ketohexose c) aldopentosee  d) ketopentose
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74.

75.

76.

Which of the following compounds is primary aliphatic amine?

a) CoHs—NH-CsHs b) CoHs—NH:2

¢) (C2Hs)2NH d) CeHs—NH>

The alkaline hydrolysis of fats and oils produces

a) alcohol and ester b) propane-1,1,2-triol and fatty acids
c) glycerol and fatty acids d) glycerol and soap

The synthesis of aspirin is classified as an esterification reaction in which

salicylic acid is treated with acetic anhydride. Which of the following
formulas represent the structure of aspirin?

77.

78.

79.

80.

OOH OOCH, COOCOCH, OOH
CH, OH ©/QH ia/ococm3
a) b) c) d)

pH value of a water solution of CH3NH is
a)7 b) <7 c)>7 d)o

Which of the following equations represents a reaction of esterification?

a) CH3CH2CH3s + Br, — CH3CH2CH2Br + HBr

b) CH3CH = CH2 + HBr — CH3—CH>—CH.Br

¢) CH3CH2COOH + NaOH — CH3CH2COONa + H20
d) CHsCOCI + CH3CH20OH — CH3COOCH,CHz + HCI

Which of the following represents lysineatapH =1

a) HZN(CH2)4|CHCOOH b) H2N(CH2)4?HCOO'
NH2 NH3+

0 H3+N(CH2)4$HCOOH d) H3+N(CH2)4?HCOO'
NH,* NH,

What is the name of the bond that joins amino acids together in a protein?

a) peptide b) ether C) ester d) glycoside
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81. Which formula represents a saturated hydrocarbon?
a) CoH> b) CoH4 c) CsHe d) CsHs
82. Compounds that have the same composition but differ in their structural
formulas:
a) are called isomers b) are called polymers
c) have the same properties d) are usually alkanes
83. Thereaction CzHs + Hz — C2Hs is an example of:
a) elimination  b) substitution c) addition d) condensation

84. Considering the Markovnikov’s rule, which of the following is the major
product of the reaction between 2-methyl-2-butene and HCI?

(|7H3 ?I ?Hs

a) CHa—CH;—CCl—CH, p)CHa CHTCHCH;
?H3 ?HZCI

85. The compound CH3COOCH,-CsHs is classified as:

a) hydrocarbon b) ester c) alcohol d) acid

86. Which organic structure is ethanoic acid?

O

7 /0 /° /9
a) CH,CH,C b)CH C)H d) CH,CH
) CH3CH;, ~0H )C 3C\OH ) C\OH )C 3? C\OH

CHj

87. Which of the following reactions does not produce salt?

){())—oH + NaOH—> b)HCOOH + Na,CO3—>

¢) CHyCH,NH, + H,SO, —>  d)CH;CH,CH,OH + NaOH—>
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88. Which of the following compounds has an enantiomer?

CH,CH,
H=¢—al
2 CHs
T
H=¢—OH
o CH

CH,CH;
H—¢—cl
by  CH:CH

GoHs

H_ﬁ:_OH
g G

89. Addition of hydrogen to aldehydes produces:

a) secondary alcohols
¢) primary alcohols

90. According to IUPAC

@)‘\O/\/
is:

a) phenyl propanoate
c) propanoyl benzene

rules,

91. Which compound is an amide?
a) CeHs-CONH>
¢) CeHs-CH2-NH-CgHs

92. Starch molecules are built of:
a) a-D-glucose and a-D-manose

¢) a-D-glucose

93. Which of these is a secondary amine?

b) carboxylic acids
d) alkanes

the name of the

b) benzyl propanoate
d) propyl benzoate

b) CeHs-CN
d) CsHs-COONH;

b) a- and B-D-glucose
d) B-D-glucose

{ (HZCH,
a)CHS_ C_NH2 b) CH3CH2NCH2CH3
¢) CHsCHoNH, d) CHsCHoNHCH,

molecule
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94. Decarboxylation of heptanoic acid produces carbon dioxide and:

a) hexane b) benzene c) cyclohexane d) hexene

95. Peptides are:

a) products of amino acids polymerization

b) polyamides of amino acids

c) polyesters of amino acids

d) salts obtained after neutralization of amino groups with carboxylic
groups of amino acids

96. Monosaccharides have:

a) carbonyl and several hydroxyl groups

b) one hydroxyl and several carbonyl groups
c) only hydroxyl groups

d) carboxyl and hydroxyl groups

97. Which of the following statements is false:

a) glucose is oxidized by Fehling's reagent
b) ribose is an aldopentose
c) glucose is a polyhydroxy aldehyde
d) fructose is a polyhydroxy aldehyde
98. Glucose and fructose are:

a) enantiomers  b) polysaccarides c) tautomers d) hexoses

99. Which of the following statements is true about the presented structure?

CH,OH a) the disaccharide is amylose,
H r O_ H with an (a, 1—4)-glycosidic bond
OH H ! b) the disaccharide is maltose,
OH ! On with an (a, 1—2)-glycosidic bond
CHOH ¢) the disaccharide is maltose,
with an (a, 1—4)-glycosidic bond
H CH,0OH _ .
OH by d) the disaccharide is sucrose,

with an (a, 1—2)-glycosidic bond
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100.In its ring form, a-glucose has:
a) 16 optical isomers b) 8 optical isomers
c) 32 optical isomers d) no correct answer
101.The following structura presents:  cH,0H( OH

a) a-D-glucose

H HO

b) B-D-fructose H CH,OH

c) B-D-ribose

d) a-D-fructose OH H
102.The hydrolysis of maltose will yield:

a) a-glucose and B-fructose b) a-glucose and a-galactose

¢) a-glucose and B-maltose d) 2 molecules of a-glucose
103.Starch is made up of:

a) only a-glucose residues b) a- and B-glucose residues

¢) a-glucose and a-mannose residues  d) only B-glucose residues

104.Amylose and amylopectin are part of:

a) invert sugar b) starch
c) cellulose d) lactose

1. The third member of alkyne series is:

a) methyne b) ethyne C) propyne d) butyne

2. Molecules of propan-1-ol and propan-2-ol have different:
a) percentage compositions b) molecular masses
c¢) molecular formulas d) structural formulas
3. Which two compounds are not isomers of each other?

a) CH3CH>CH.Cl and CH3CHCICHs b) CH3CH>OH and CH3OCH3
¢) CH3COOH and CH3CH.COOH d) CH3COCH3s and CH3CH>CHO
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4. All carbon-carbon bonds in saturated hydrocarbon molecules are:

a) single covalent b) double covalent
c) triple covalent d) coordinative covalent

T
CH;—CH,—CH—CHj
5. The compound 1! 23 4 contains different hydrogen atoms
numbered with 1, 2, 3 and 4. Which hydrogen is most easily abstracted in a

radical bromination reaction?

a) 1 b) 2 0) 3 d) 4

6. For the polymer polyvinyl chloride
~(CH2CH(CI)CH2CH(CI)CH2CH(CI))~ the repeating subunit is:

a) CH(CI) b) CH(C)CHCH;  ¢) CH2CH(CI) d) CH3CH

7. A molecule of which alcohol contains more than one hydroxyl group?

a) propanol b) butanol c) pentanol d) glycerol

8. Oxidation of pentanal produces:

a) pentanol b) pentanoic acid C) pentanone d) pentanoate

9. Which of the following compounds is not a phenol?
H,0H
@/OH HO\©\ H,OH
OH CHs
a) b) c) d s

10. Which structure contains an ester grouping?

O

[ T9

86



11. Which of the following processes is esterification?

a) CeHsOH + NaOH —— CgHsONa + H2O

b) C2HsOH + HONO, —— C;Hs0NO> + H,0
c) CH3COOH + NaOH —— CH3COONa + H20
d) 2C2HsOH + 2Na ——> 2C;HsONa + H:

12. Fat molecules contain atoms of:

a) carbon, hydrogen and nitrogen b) carbon, oxygen and hydrogen
c) carbon and hydrogen d) carbon, oxygen and nitrogen

13. The correct name of the compound below is:

Hs
CH3_C|:_CH2_(.|:H_CH3
C,Hs NH,

a) 3,3-dimethylhexane-5-amine

b) 4,4-dimethylhexan-2-amine

c) 2-ethyl-2-methylpentane-4-amine

d) 4-ethyl-4-methylpentane-2-amine
14. Glucose and fructose are:

a) enantiomers b) functional isomers

c) tautomers d) chain isomers
15. When the amine group of one amino acid reacts with the carboxylic acid
group of another amino acid, the functional group formed is called:

a) amine b) peptide C) ester d) polymer

16. The general formula for the alkyne series is:
a) Can b) CnHZn C) CnH2n+2 d) CnHZn-Z

17. The compound C4HsOH is an isomer of:

a) CoHsCOCHs  b) CoHsOCzHs  ¢) CHsCOOC:Hs d) CHsCOOH

18. The reagent than can be used to distinguish between pentane and pentene is:
a) Brz (aq) b) Cu(OH)2 c) FeCls d) HCI
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19.

What could be the name of a compound that has the general formula R-

OH?

20.

21.

22.

23.

a) a carboxylic acid b) an alkane
C) an ester d) an alcohol

A reaction between an acid and alcohol produces an ester and:

a) CO2 b) water c) glycerol d) ethanol

Slight oxidation of a primary alcohol gives:

a) a ketone b) an organic acid  ¢) an ether d) an aldehyde

The structures shown below are:

| Cl
Cl Cl
Cl
Cl
a) one and the same compound b) homologues
c) stereoisomers d) constitutional isomers

Which of the following substituents is not an ortho, para director in an

electrophilic aromatic substitution reaction?

24,

25.

T T

a)~ CHs b) ~NHCCH, ¢) —OH d)~ CNH,

A carbonyl group is present in all of these functional groups except:

a) ethers b) esters c) aldehydes d) ketones

Which of the following equations represents a condensation reaction?

a) CH3CH2CH3s + Br, — CH3CH2CH2Br + HBr

b) CH3CH = CH, + HBr — CH3—CH>—CH2Br

¢) CH3CH2COOH + NaOH — CH3CH2COONa + H20

d) CH3COOH + CH3CH>0OH — CH3COOCH2CH3s + H>O
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26. What is the name of the compound  CH;—C—OCH,?

a) ethyl ethanoate b) methyl ethanoate
c) ethyl methanoate d) methyl propanoate
27. Which compound is an ether?
a) CH3COOH  b) CH3CHO c¢) CH3OCHz  d) CH3COOCHs3

28. Hydrolysis of sucrose produces:
a) glucose and fructose b) two molecules fructose
¢) glucose and ribose d) two molecules glucose
29. All of the native a-amino acids can react with the reagents below except:
a) NaOH b) Ag-0 c) HCI d) glycine
30. Proteins are large macromolecules composed of thousands of subunits.
The structure of the protein depends on the sequence of:
a) lipids b) monosaccharides
C€) amino acids d) nucleosides
31. The product of the reaction of salicylic acid with ethanoic anhydride is:
a) acetylsalicylic acid b) methyl benzoate
c¢) methyl salicylate d) phenyl salicylate
32. When comparing the acidic properties of methanoic acid, methanol and
butanoic acid, it is found that:

a) methanoic acid is a stronger acid than methanol, but weaker than
butanoic acid

b) butanoic acid is a stronger acid than formic and methanol

¢) methanoic acid is a stronger acid than butanoic and methanol

d) butanoic and formic acids are weaker acids than methanol

33. The true about stearinic acid is:

a) It’s chain contains 20 C atoms. b) It is unsaturated fatty acid.
¢) It has branched carbon chain. d) It is saturated fatty acid.
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34.

35.

36.

37.

38.

39.

40.

The reaction between butanoic acid and ethanol produces:

a) ethyl butanoate and water b) methyl butanoate and water
c) butyl ethanoate and water d) butyl butanoate and water

When ethanoic acid reacts with ammonia upon heating, the following is

produced:
a) ethanamine b) ethyl ethanoat
c) ethanamide d) methanamine

Ethanoic anhydride is produced by:

a) intramolecular dehydration of butanoic acid

b) intermolecular dehydration of two molecules of ethanoic acid

¢) decarboxylation of propanoic acid
d) dehydrogenation of butanoic acid

An ester is produced by a reaction between:

a) a carboxylic acid and an alcohol
b) a carboxylic acid and a base

¢) an alcohol and an ether

d) an ester and water

Sodium benzoate is produced by the reaction of:

a) decarboxylation of sodium salicylate
b) esterification of benzoic acid with sodium hydroxide
c) neutralization of benzoic acid with sodium hydroxide
d) addition of NaHSOs3 to benzoic acid

The esterification reaction is:

a) a slow, reversible process catalyzed by acid
b) a slow, irreversible process catalyzed by base
c) a fast, reversible process catalyzed by base
d) a slow, reversible process catalyzed by AICl3

The decarboxylation reaction of benzoic acid produces:

a) phenol b) benzene  c¢) cyclohexane d) benzaldehyde
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CHj
41. The name of the compound CHgéCOOH is:
Hs
a) 2,2-dimethylbutanoic acid b) 2,2-dimethylethanoic acid
c) 2,2,2-trimethylethanoic acid d) 2,2-dimethylpropanoic acid

42. The name of the compound CH3(‘3:CHCH2C‘HCOOH is:

CH; CH;
a) 2,5-dimethylhex-2-enoic acid b) 2,5-dimethylhex-4-enoic acid
¢) 5,5-dimethylhex-4-enoic acid d) 2,5-dimethyl hexanoic acid

43. Which of the following compounds are carboxylic acid derivatives?
1) C2HsCOOCH2CsHs  2) CH3CH(NH2)CH2COOH

3) CHsCOCI 4) CH3CONH:2 5) CH:CN
a)1,2,3, 4 b) 1,3, 4,5
01,2345 d)1,2 45

44. What products are obtained by alkaline hydrolysis of fat
C3Hs5(O0CC15H31)3?

a) C15H3:COOH and C3H5(OH)3 b) C15H31:COOH and C3H5(0Na)3

C) C15H3:COONa and C3H5(OH)3 d) C15H3:COONa and C3H5(ON&)3
45. The products of aspirin hydrolysis are:

a) salicylic acid and phenol b) salicylic acid and ethanol

c) salicylic acid and acetic anhydride  d) salicylic acid and acetic acid

46. Which of the following substances is methyl propenoate?

a) HpC=CH—COOCH;3 b) H,C=C—COOH
Hs

C) H2C=CH—O—,(IT—CH3 d) H3C—CH2—CH2—COOCH3
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47.

48.

49,

What substances are fats?

a) salts of lower fatty carboxylic acids and glycerol

b) esters of higher fatty carboxylic acids and glycerol

c) salts of higher fatty carboxylic acids and ethanol

d) esters of higher fatty carboxylic acids and monohydric alcohols

Which of the following substances is benzamide?

a) CeHs-CO-NH:2 b) CeHs-CN
¢) CsHs-CO-NH-CsHs d) CeHs-CO-O-NH;

Which of the carboxylic acid derivatives undergoes reversible hydrolysis

in an acidic environment?

50.

51.

52.

a) anhydrides b) esters c) amides d) nitriles

What organic product will be formed in the following reaction?
H3C—COCl + H3C—NH; —»

a) N-methylacetamide

b) acetic acid

c) ethylmethylamine

d) the two compounds do not interact with each other

What product is obtained from the following interaction?

0
H,C—CH;CH;~CZ .+ HCOONa —

Cl
a) sodium butanoate and methanoic chloride

b) methyl butanoate and sodium chloride

¢) mixed anhydride of butanoic and metanoic acid
d) this interaction is not possible

What products are obtained in the following interaction?
(C,H,CO),0 + C,H.NH, —>

a) ethyl butanoate and butylamide

b) N-ethylbutylamide and butanoic acid

¢) N-ethylbutylamide, butanoic acid and ethanol
d) ethyl butanoate, butanoic acid, and ammonia
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53. This mixed triacylglycerol is found in argan oil. Which of the following
reagents would it not react with?

H,C-0-CO- (CH,),-CH=CH-(CH,).CH,
CH-O-CO- (CH,),-CH=CH-CH,-CH=CH-(CH,) ,CH,
H,C-O—-CO-CH,,
a) NaOH / t° b) Cu(OH): freshly precipitated
c) excess of Ho / Ni, t°, p d) excess of Brz in CH2Cl>
54. What products are produced as a result of the interaction between
propanoyl chloride and benzyl alcohol?

a) propanoic acid and benzoyl chloride

b) chloropropanoic acid and benzoic acid

¢) benzyl propanoate and hydrogen chloride
d) the interaction cannot take place

55. The compound CH3CH2COOCH.CHs is a product obtained by the
interaction of:

a) ethanol and acetic acid b) propanol and acetic acid

c) ethanol and propanoic acid d) propanol and propanoic acid
56. The third member of alkene series is:

a) methene b) ethene C) propene d) butene
57. Compounds which have the same molecular formula but different
molecular structures are called:

a) isomers b) isotopes c) allotropes d) homologs

58. The fermentation of glucose will produce carbon dioxide and:

a) a polymer b) a soap C) an ester d) an alcohol
59. Ethyl formate can be produced by heating conc. H2SOa, ethanol and
formic acid. This type of reaction is called:

a) fermentation b) saponification
c) polymerization d) esterification
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60. Oxidation of primary alcohols produces:

a) aldehydes b) ketones  c) diols d) esters

61. Products of the reaction between benzene and nitric acids are:

NO,

0>
+H, + H,0
a) b)
NO,
+ 2H0 Oﬂ¢*<:::>F—NOZ+2H§)

62. Which organic structure is propanone?

a) CH3CH2CHs b) CHs-O-CHs
I ﬁ)
0) CH,C—OH d) CH3;— C—CHj,

63. The reagent than can be used to distinguish between hexananal and
hexananone is:

a) [Ag(NHs)2]OH b) FeCl3 c) PbS d) AgCl
64. What is the product of the reaction?
OOCH,
+NHz; —>
a) aniline b) benzoic acid
) benzamide d) methylamine

65. Which of the following compounds does not react with dilut solution of
KMnQO4?

a) 3-methylpent-2-ene b) propene

c) 4,4-dimethylpent-2-ene d) 2,2-dimethylbutane
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66. What should be wused as the reagent A in the reaction:
A
CH,COOH —> CH5COCl
a) Cly b) HCI c) PCls d) FeCls

67. Glucose and fructose are:

a) monosaccharides b) disaccharides
c) aldehydes d) ketones

68. All natural amino acids have L-configuration except:

a) alanine b) glycine c) lysine d) cysteine

69. Amino acids are linked by peptide bonds to form polypeptide chains.
Which of the following groups is assigned as a peptide group?

— ~H -0
a—C—N— b)—C= c)—N d—C
O H
70. Both cellulose and proteins are classified as:
a) carboxylic acids b) esters c) polymers d) anhydrides
71. Which compound is a member of the alkene series?
a) benzene b) acetylene c) toluene d) ethene

72. Which of the following is not an isomer of the other three compounds?
a) 3-ethyl-3-methylhex-1-ene b) 2,5-dimethyl-hex-3-ene
C) oct-4-ene d) 4-ethylhex-1-ene
73. Ethene is used to make ethanol. Which of these reactions is used to make
ethanol from ethene?
a) catalytic hydration b) fermentation
C) oxidation using oxygen d) reduction using hydrogen
74. Which compound is most likely to react by addition?
a) CH4 b) CsHs c) CsH1o d) CsH12
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75.

76.

77.

78.

The compound propan-2-ol is classified as a:

a) primary alcohol b) secondary alcohol
c) tertiary alcohol d) diol

Which statement is false?

a) CH3CH2NHz is ethylamine

b) CsH1o is the molecular formula of cyclopentane and pent-2-ene
¢) CH3sCHBrCHBrCHzs is 2,3-dibromobutane

d) CH3CH2OH is an ether

Oxidation of aldehydes produces:

a) ketones b) diols c) alcohols d) carboxylic acids

The enzyme-catalyzed transformation below, which occurs in the Krebs

cycle, is best described as belonging to which of the following categories of
reactions?

79.

80.

HOOCCHZ?HCOOH — > HOOCCHZCHZCOOH
OH 0

a) oxidation b) reduction c) hydrolysis d) substitution

Hydrolysis of an ester produces:

a) aldehyde and ketone b) acid
¢) acid and alcohol d) alcohol

Product of benzoic acid nitration is:

O,N 02
2
@-COOH COOH
a) b)
O,N COOH

ozw—@—COOH
0 NO, )
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81. Which of the following equations represents an addition reaction?

a) CH3CH2CH3s + Br, — CH3CH2CH2Br + HBr

b) HOOC-CH = CH2 + HBr — HOOC—CH>—CH:Br

¢) CH3CH2COOH + NaOH — CH3CH>COONa + H.0

d) CH3COOH + CH3CH>0OH — CH3COOCH2CH3 + H>O
82. The building unit of cellulose is:

a) a-glucose b) a- and B-glucose c¢) B-glucose d) a-fructose
83. Which of the following structures represents the amino acid glycine at
pH=1?

a) H2NCH>COOH b) HsN*CH.COO

c) Ho2NCH2COOr d) HsN*CH.COOH
84. All of the substances listed below are natural polymers except:

a) proteins b) nucleic acids

c) polysaccharides d) polyvinyl chloride
85. The products of protein hydrolysis are:

a) amines b) amino acids

c) amines and esters d) amines and amino acids
86. Which of the compounds below is primary aliphatic amine?

a) CsHs—NH-C3Hy b) CsH7—NH:2

c) (CHs)sN d) CeHs—NH2
87. Which of the following amines is aromatic?

a) C6H13—NH2 b) CGHll_NHZ

¢) CsHs—NH, d) (C,Hs),NH

88. Which of the following amines has an error in its name?

a) CH3-NH-CHjs dimethylamine

b) CHz3-NH-CH>—CHjs N-methylethanamine
¢) CHs—CH2-NH> propan-1-amine

d) CeHs—NH-C2Hs N-ethylaniline

97



89.
| |

a) 4-ethyl-4-methylhexane-2-amine

b) 4,4-dimethylheptane-2-amine

c) 2-propyl-2-methylpentan-4-amine

d) 4,4-dimethylheptane-6-amine
90. Primary amines react with nitrous acid to form:

a) nitriles b) imines

C) nitrates d) diazonium salts
91. The IUPAC name of the compound CH3"‘\"CH3 is:

CH3-CH-CH,

a) N,N-dimethylpropan-1-amine

b) N,N-dimethylpropan-2-amine

¢) N-methyl-N-propylmethanamine

d) N-propyl-N-methylmethanamine
92. The presence of the nitrogen’s lone pair of electrons is the reason amines
to exhibit:

a) acidic properties b) amphoteric properties

C) basic properties d) aromatic properties
93. When amines react with carboxylic acids, acid halides or anhydrides, the

T
The name of the compound CH;—C — CHy—CH—CH, Is:

products are:

94.

a) imines b) amides
C) amino acids d) nitriles
What reactions occur in the aromatic ring of aromatic amines?

a) nucleophilic addition b) electrophilic substitution
¢) condensation d) elimination
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95. Which of the following structures represents a quaternary ammonium
salt?

- + .
a) CH;~N™CHj Cl b) C2H5—I‘\I—CH3 cl
c) C‘l d) C‘:H3
+
CzHS_I‘\I_ C3H7 CZHS_N_CZHS CI
|
CH; CH;

96. In what order are the substances arranged in increasing order of their
basic properties?

a) CgHs—NH,; CH3;—-NH,; NH3; (CH3),NH
b) NH3; CH3;—NH,; CgHs—NH,; (CH3),NH
c) CeHs—NH,; NHj3; CH3;—NH,; (CHs),NH
d) CH3;—NH,; NHgs; (CHs3),NH; CsHs—NH,

97. Polyamide fibers are the product of the interaction between:

a) hexane-1,6-diamine and hexanedioic acid
b) methanal and phenol

c) phthalic acid and ethanol

d) aniline and methanal

98. The chemical equation CgHsNH, + C,HsBr — CgHsNHC,Hs + HBr
expresses the process:

a) acylation b) alkylation
c) hydrolysis d) esterification

99. Which reaction is not a method for preparing amines?
Ni, t° p
a) CHsC=N + 4[H] — CHsCH>—NH; + H;0
b) CH;CHO + NHz — CH3CH=NH + H20
¢) CH:CH2ClI + NHz —  CH3CH>—NH; + HCI
(Fe+HCI)
d) CH3CH2NO2 + 3H, —  CH3CH>—NH: + 2H20
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100.The functional groups in amino acid molecules are:

a) amino group and carbonyl carboxyl group
b) amino group and carboxyl group
c¢) amide group and carbonyl group
d) amide group and carboxyl group

101.The correct name of the structure is:

CH3CH2$HCOOH

NH,
a) 3-aminobutanoic acid b) 2-aminopropanoic acid
¢) p-aminobutanoic acid d) 2-aminobutanoic acid

102.Which of the following compounds is an a-amino acid?

&) CHyCH,CHCOOH b) CH2CH,CH,COOH
NH, NH,
NH,
¢) Ho2N-CH,-CH,-OH d) CH3CHCHCHO
CH,

103.Which of the following statements is true?

a) amino acids are nonpolar compounds
b) amino acids are readily soluble in organic solvents
¢) amino acids do not change the color of litmus
d) amino acids are amphoteric compounds
104.Which name is not a common name for an amino acid?

a) glycine b) aspartic acid c) phenylalanine d) phenol

105.Which of the following compounds is not an a-amino acid?

a) CH,COOH b) CH3;CH,CHCOOH
NH, NH,
0) CH3C‘2HCOOH d) CH3C‘3HCH2COOH
NH, NH,
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106.Which of the following amino acids does not have optical isomers?
a) CHg(‘ZHCOOH b) (‘ZHZCOOH
NH, NH,

() HOOCCH,CH,CHCOOH ) HoNCHaCHaCH,CH,CHCOOH
NH, NH,

107.Which of the following amino acids does have optical isomers?

CH,
2) CH,COOH b) CH3CCOOH
NH, NH;
CoHs
¢) C,HsCCOOH d) CH3C‘:HCOOH
NH, NH,

108.Which of the structures represents the zwitterion of glycine?
@ ©
@ O
c¢) H3NCH,COOH d) H2NCH,COO

109.The aspartic acid forms an amide bond with:

a) HCHO b) HCI ¢) NH,CH,COOH d) C,HsOH

110.The amino group of alanine can interact with:
a) NaOH b) CH3COOCH:;3 c) HBr d) Na2CO3

111. With an alcoholic solution of ninhydrin:

a) all a-amino acids react and form a violet solution

b) only cysteine reacts because it contains sulfur

¢) only lysine reacts because it has two amino groups

d) only phenylalanine reacts because it has an aromatic nucleus
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112.The biuret test proves:

a) the presence of aromatic amino acids

b) the presence of a peptide bond

c) the presence of sulfur-containing amino acids
d) the presence of -NHs" in the protein molecule

113.When two amino acids are joined together, the following is obtained:

a) a monopeptide
b) a protein

c) adipeptide

d) a nucleotide

114.The product of the raction of alanine and methanol is:

a) CH3C‘3HCOOCH3 b) CH3C‘ZHCOOCH3
NHCH; NH,
e
) CH3(‘3HCOOH d) CH3(‘ICOOH
NHCHj NH,

115.1In the molecules of a-amino acids:

a) the carbonyl and amino groups are on the same carbon atom
b) the carboxyl and amino groups are on different carbon atoms
c) the carboxyl and amino groups are on the same carbon atom
d) the carbonyl and amino groups are on different carbon atoms
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116.Which structure presents the enantiomer of the given compound?

COOH
a) H2N+H

COOH
NH,

(CHy) 4

NH,

c) H

COOH
H,N——H
H——H
H——H
H——H
H——H
NH,

COOH

117.The product of the raction of alanine and HCl is:

a) CH3(‘:HCOOH
NH;"CI

c) CH3C‘ICIC00H
NH,

b)

d)

CHsCHCOCI
NH,

CHZCIC‘ZHCOOH
NH,
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76—-Db

77-d

78-b

79—-c

80—-b

81-d

82-a

83-b

84 —-c

85-b

86 —a

87-c

88-c

89-d

90-b

91 -c

92 -a

93-a

94 —a

95-d

96 —a

97 —a

98—-d

99-b

100-a

104



1-b

2-b

3-b

4 —c

5-a

6 —d

7 -¢

8 —d

9-¢

10-b

11-d

12 -d

13-c¢

14-b

15—-c

16-a

17-Db

18-b

19-d

20—b

21-a

22—-b

23-cC

24 —b

25-c

26—b

27 —d

28—Db

29 -a

30-b

31-c¢

32-b

33-d

34-d

35-a

36-cC

37-d

38-b

39-a

40-Db

41-c

42 -c

43 —d

44 —d

45-D

46 —d

47 -a

48 —d

49 —a

50 -a

51-a

52-d

53-b

54 —¢

55-b

56-b

57—-a

58—-a

59 —d

60 —d

61—-d

62 —-cC

63-Db

64 —-c

65—-c

66—-b

67 —a

68 —-d

69-b

70—-b

71-d

72 —a

73—-a

74—-c

75—d

76 —a

77-b

78 —a

79 —-a

80-c¢

81—-d

82-c

83-b

84 —c

85-b

86—-d

87-b

88 —-a

89-d

90 -c

91-a

92-d

93-b

94 -b

95-a

96 -b

97 —d

98-b

99-b

100

101d

102—a

103—a

104-b

105-b

106-b

107—a

108-b

109-d

110

111-a

112

113-a
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1-D

2 —d

3-c

4-b

/7 —a

8 —b

9-b

10-c

11-b

12-c

13-a

14 —d

17-c

18 -b

19-a

20—-c

21-b

22-b

23-b

24 —d

27 —d

28—Db

29 -a

30-b

31-b

32-d

33-b

34—-c

37-a

38-b

39-a

40 -c

41 —d

42 —a

43-Db

44 —a

47 —a

48 —d

49 —d

50-a

51-b

52—-c

53-a

54-c

57-b

58-b

59 —d

60 -c

61-b

62 —d

63-c

64 —c

67 —c

68 -c

69-d

70-b

71-c

72-d

73—d

74-D

77-d

78 —a

79-b

80-d

81-d

82—-a

83-a

84 —a

87—-d

88—-d

89-a

90-b

91-d

105




1-c¢

2 —d

3-c¢

4 —D

5-b

6 —d

7 —a

8 —a

9-¢

10-d

11-c¢

12 -c¢

13-b

14 -a

15-a

16-b

17-Db

18 -d

19-a

20—a

21-c¢

22—d

23-b

24—b

25—-¢

26-b

27—d

28—-b

29—d

30—-a

31-b

32-a

33-b

34-c¢

35-a

36—d

37-b

38-d

39-a

40 —-a

41-D

42 —c

43-D

44 —a

45-D

46 —d

47 —a

48 —D

49 —a

50-c¢

51-b

52-d

53-a

54-b

55-b

56-d

57—-c¢

58 —a

59-b

60—-b

61 -a

62 —a

63-b

64 —-c

65-b

66—-cC

67-b

68-b

69-c

70-b

71-a

72—-¢

73-b

74D

75—d

76—d

77—-c¢

78 —d

79—-c¢

80—-a

81-d

82 —-a

83-c

84 —a

85-b

86-b

87—d

88 —a

89-c¢

90-d

91-a

92-c¢

93-d

94 —a

95-b

96—-a

97 —d

98 —d

99-d

100

101-b

102—d

103-a

104—b

1-d

2 —d

3-c¢

4 — a

5-¢

6—-¢C

7-d

8 —b

9-d

10-a

11-b

12-b

13-b

14-b

15-b

16 -d

17-b

18—-a

19-d

20—b

21-d

22 —-a

23-d

24 —a

25—-d

26-b

27—-c¢

28 —a

29-b

30-c¢

31-a

32-c

33-d

34—-a

35-¢

36-Db

37—-a

38-c¢

39-a

40-Db

41 —d

42-D

43-D

44 —¢

45—d

46 —a

47-D

48 —a

49-D

50-a

51-c

52-b

53-b

54 ¢

55-¢

56-d

57—-a

58-d

59-d

60—-a

61-b

62—d

63—-a

64—-c

65—d

66—-cC

67 —a

68—b

69 —a

70—c¢

71-d

72 —-a

73—-a

74D

75-Db

76—d

77—-d

78 —a

79—-c¢

80—-a

81-Db

82-c

83-d

84—d

85-D

86-Db

87—-c¢

88—-c

89-Db

90-d

91-b

92—-c¢

93-b

94-Db

95-d

9% —-c¢

97 —a

98-b

99-b

100-b

101-b

102—-a

103-d

104—d

105-d

106-b

107—d

108—a

109—c

110

111-a

112-b

113—c

114-Db

115-a

116

117-a

106
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