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' ? the atom.
Bt

D. The nucleus of a certain element is

1. Which of the following is the best defini- different from that of any other ele-
tion of an atom? ment.

A. The smallest particle of an element. :

B. The basic building block of an element.

4.A certain atom contains 63 protons. How
many electrons and neutrons does it

C. The smallest part of an element that have?
can take part in a chemical change. : Number of Number of
D. The smallest part of an element which ! electrons neutrons
can ever exist. A.63 63
2. Which of the following statements con- B.63 unpredictable

cerning atoms is INCORRECT?
A. All atoms are made up of protons,

C. unpredictable 63
D. unpredictable unpredictable
neutrons and electrons. i 5. Atoms are electrically neutral because

B. An atom is mostly empty space, occu-
pied by electrons.

C. Most of the mass of an atom is in its
nucleus.

D. Electrons of the atom move around the
nucleus, just like planets move a-
round the sun.

. Which of the following statements con-

cerning nucleus is correct?

A. All atoms of the same element must
have the same number of protons and
neutrons in their nuclei.

B. The nucleus of oxygen atom is about 8
%X 1837 times heavier than the rest of
the atom.

C. The nucleus is about 1/100 the size of

A. any atom has equal numbers of protons
and electrons.

B. any atom has equal numbers of protons
and neutrons.

C. neutrons are neutral.

D. electrons are gained or lost to balance
the electric charge.

SC R (iR )

Questions 6 through 9 refer to atoms of the
following elements.

A. Berylium B. Boron
C. Carbon D. Oxygen
E. Fluorine

6. In the ground state, has two electrons in

one (and only one)of the p orbitals.

B—E RTER




7.Has the largest atomic radius.

8. Has the largest value of the first ioniza-

tion energy.

9. Has the smallest second ionization ener-

gy.

10. The determination that atoms have
small, dense nuclei is attributed to
A.Rutherford. B.Becquerel.

C. Einstein. D. Dalton.

E. Bohr.

11. Which of the following statements about

copper are correct?

I . Copper consists of copper atoms on-
ly.

Il . Cu is the atomic symbol for a copper
atom.

IIl . Cu is the chemical symbol for the el-
ement copper.

A. [ and [l only.

B. I and [l only.

C. Il and Il only.

D. T.1I and II-

E. Il only.

12. The nuclei of all atoms (except hydro-

gen) consist of

| . electrons.

Il . neutrons.

[Il . protons.

Which of the following is correct?

A. T only.

B. I only.

C. I and Il only.

D. II and [ only.

E. I and Il only.

13. Which of the following have approxi-
mately the same mass as a helium atom
(with 2 protons,2 neutrons and 2 elec-
trons) ?

1 .4 protons
Il .4 neutrons

@ AP {£3:58 3 20 1000 8

14.

15.

16.

17.

[ll. 4 hydrogen atoms (each with 1 pro-
ton and 1 electron)

A. T and [I only.

B. T and [l only.

C. 1l and [l only.

D. 1,1 and II.

E. 1l only.

Which of the following is closest in mass

to a proton?

A. Alpha particle. B. Positron.

C. Neutron. D. Electron.

E. Hydrogen molecule.

The reactivity and chemical behavior of

an atom is governed by many factors.

The most important factor is

A. the number of protons in the atom'’s
nucleus.

B. the number of neutrons in the atom’s
nucleus.

C. the number of protons and neutrons
in the atom’s nucleus.

D. the ratio of protons to neutrons in the
atom’s nucleus.

E. the number of electrons in the atom'’s
valence shell

Which of the following was not a conclu-

sion of Rutherford’s gold foil experi-

ment?

A. The atom is mainly empty space.

B. The nucleus has a negative charge.

C. The atom has a dense nucleus.

D. Alpha particles can pass through a
thin sheet of gold foil.

E. All of the above are correct regarding
the gold foil experiment.

Which of the following would not be at-

tracted or deflected while traveling

through an electric field?

I . Gamma ray

[T . Beta particle



[Il . Neutron
A. | only.
B. [l only.
C. 1 and [l only.
D. [ and [Il only.
E. 1.1l and IIl.
18. What is the ratio of the rate of effusion
of hydrogen gas to that of helium gas?

A.1.41. B.2.00.
C.4.00. D.0.50.
E.1.00.

For the next three problems below, one or
more of the following responses will apply;
each response may be used more than once
or not at all in these questions.

| . Rydberg equation

I . Heisenberg uncertainty principle

[l . Hund’s rule

IV . Pauli exclusion principle

V . Bohr model
19. Our inability to precisely now the posi-

tion and momentum of a subatomic par-

ticle is summarized by

Al B. 1l
C. 1 D.IV
E.V

20. In filling the atom with electrons, the

rule(s) that must be considered are

A. T and [l B. 1l and V
C. Il and IV D.IV
E. 1

21. The best tool to use to calculate the ion-
ization energy of a hydrogen atom is

A 1 B. 1l
C. 1l D. IV
E.V

22 . Which of the following principles is NOT
part of Dalton’s atomic theory?
A. Atoms are the smallest, indivisible
particles in nature.
B. Chemical reactions are simple rear-
rangements of atoms.
C. Atoms follow the law of multiple pro-
portions.
D. Each atom of an element is identical
to every other atom of that element.
E. All matter is composed of atoms.
23. Which is true of the **Am?® " ion?
Protons Electrons Neutrons

A.95 92 243
B.95 98 243
C.95 95 148
D.95 92 148
E.92 95 148

24. Which of the following is not part of the
Atomic Theory?
A. Compounds are made up of combina-
tions of atoms.
B. All atoms of a given element are a-
like.
C. All matter is composed of atoms.
D. A chemical reaction involves the re-
arrangement of atoms.
E. The atom is mainly empty space.
25. Which of the following pairs of sub-
stances can be broken down chemically?
A. Ammonia and iron.
B. Helium and argon.
C. Methane and water.
D. Potassium and lithium.
E. Water and carbon.

-8 RFER
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Questions 26 ~ 28 refer to an element E,

the nucleus of an atom of which contains 39

protons and 50 neutrons.

26. What is the atomic number of the ele-
ment E?
A. 39.
C. 89.
D. It cannot be determined unless the

B. 50.

name of E is given.

27. What is the number of electrons in an

atom of E?
A.11. B. 39.
C.50. D.89.
28. What is the mass number of the E atom?
A.39. B. 50.
C. 89. D.128.
Questions 29~30 refer to the following at-
oms:
A.5° B.3°X
C.®Y D.3Z
29. Which atom has the largest number of
electrons?
30. Which atom has the largest number of
neutrons?

31. The relative isotopic mass of $7Cl is
A.37. B.17. C..35.5.
D. unknown unless the percentage abun-
dance of {7Cl is given.
32. The relative isotopic mass of *Ca is
A.40 B.40.1 C.20
D. unknown unless the atomic number of
calcium is also given.
33.From the full atomic symbol *C, it can
be deduced that
A.any carbon atom has 6 protons and 7

AP ALS23 3 2 1000 5B
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neutrons.

B. the relative atomic mass of carbon is
12.

C. the relative isotopic mass of $C is
13.

D. an atom of the $¥C isotope contains 13
electrons.

34. The element oxygen has a relative atomic
mass of 16. 0. Which of the following is
true?

A. The average mass of an oxygen atom is
16. 0 units on the *C= 12.000 00 scale.

B. Each atom of oxygen weighs 16. 0g.

C. The sum of protons and neutrons in
every oxygen atom is 16.

D. The density of oxygen is 16.0g dm™
at room conditions.

35. Calcium has a relative atomic mass of
40.1.1It is not a whole number because
A. mass of electrons has also been taken

into account.
B. there are fractional protons.
C. there are fractional neutrons.
D. isotopes of calcium exist.

SE AR (155 )

36. Atoms of the same element must have
the same
[ . atomic number.
Il . number of electrons.
[l . number of neutrons.
Which of the following is correct?
A. T and [I only.
B. T and [l only.
C. 1l and [ only.
D.I,1I and II.
E. Il only.



37. Which of the following concerning an at-
om can be determined if its atomic num-
ber is known?

| . Number of protons
[l . Number of electrons
[l . Number of neutrons
A. 1 and [I only.

B. 1 and [ only.

C. 1l and 1T only.
D.I,1 and III.

E. T only.

38. The atomic number and mass number of
an aluminium atom are 13 and 27 re-
spectively. Its nucleus contains
A. 27 neutrons and 13 protons.

B. 13 neutrons and 27 protons.
C. 13 neutrons and 14 protons.
D. 14 neutrons and 13 protons.
E. 14 neutrons and 27 protons.

39. The atomic number of an element X is
17. An atom of X has a mass number of
37.The atom has

Electrons Protons Neutrons
A.20 20 17
B.17 17 20
C.17 20 17
D.37 17 20
E.37 20 17

40. Which of the following combinations of
atomic number and mass number can re-
present an atom with 92 electrons and
143 neutrons?

Atomic number Mass number

A.92 327
B.92 235
C.143 327
D.143 235
E. 92 143

41. Which of the following correctly de-
scribes the atomic structure of an atom

42.

43.

44.

45.

46.

239
92 U?

Protons Electrons Neutrons
A.146 92 92
B.92 146 146
C. 146 146 92
D.92 92 146
E.92 146 92

The mass of one atom of the #H isotope
is

A.2g.

B.2.

C.3.34%x10 #g.

D.3.34x10°%,

E.2X 107%,

What is the number of protons and neu-
trons in an atom with mass number 89
and atomic number 397

A. 50 protons and 50 neutrons.

B. 50 protons and 39 neutrons.

C. 39 protons and 89 neutrons.

D. 39 protons and 50 neutrons.

E. 39 protons and 39 neutrons.
Twenty-five percent of element X exists
as 2°X and 75 percent of it exists as
214X.

What is the atomic weight of element X

in amu?

A. 85. B.211.
C.212. D. 213.
E.214.

How many electrons does a *’Cl ion with
a charge of —1 contain?

A.16. B.17.
C.18. D.37.
E.38.

Which of the following are correct about
the subatomic particles found in ¥ CI'~ 7
1 .21 neutrons

Il .17 protons

[ll. 16 electrons

£—F RFER @




A. ]I only.

C.T and [ only.

E. I and [ only.
47. What is the molar mass of Caz (PO, );?

A. 310 grams/mole.

B. I only.
D.T and [Il only.

B. 154 grams/mole.
C. 67 grams/mole.
D. 83 grams/mole.
E. 115 grams/mole.
48. Of the statements below, which holds

true for the found in

=T

elements

EAlE

49. Which pair of atoms are isotopes of the
same element? (The atomic symbols are

not shown. )
A. ¥[and}* [ B.%Jand®"[]
C. ZHand®[] D.3Tand 27

50. Different isotopes of an element have
the same
A. mass.
B. mass number.
C. number of neutrons.
D. chemical properties.
51. What would a ®N atom become if one of
its protons changes to a neutron?
A. 13 O B 140.
CHE- B*C.
52. Copper consists of two isotopes: ®Cu

and ®Cu. The relative atomic mass of

cooper is 63. 5. Which of the following

statements is/are correct?

I . The relative abundance of the two
isotopes is about the same.

Il .The two isotopes have different
numbers of protons.

. The two isotopes have different ;

AP {538 3% 24 %5 1000 2

Na, HPO, ?

A. The total molar mass is 71 grams/
mole.

B. The percent by mass of oxygen is
45% .

C. The percent by mass of sodium is
16% .

D. The percent by mass of phosphorus is
44% .

E. The percent by mass of hydrogen is
13%.

GIEVES

numbers of neutrons.
A. 1l only.
B. I only.
C. 1 and II only.
D. II and I only.

53. The relative atomic mass of a certain el-
ement X is 39. 1. X has 2 isotopes * X
and ¥ X with relative abundance of 90%
and 10% respectively. What is the value
of Y?

A.40. B.41.
C.42. D.43.
KA (JEFR)

54. Choose the group that does not contain
isotopes of the same element.
Number of Number of

protons neutrons
A Atom T 18 18
Atom [[ 18 19
B.Atom I 25 30
Atom [[ 25 31
C.Atom [ 37 42
Atom [ 37 41
D.Atom [ 82 126
Atom [ 82 128



55.

56.

57

E.Atom [ 18 18
Atom [ 17 18

Natural oxygen consists of three iso-

topes of mass numbers 16, 17 and 18

respectively. Which of the following

statements concerning the three iso-

topes are correct?

I . The isotope oxygen — 18 has 18 elec-
trons in its atom.

Il . The isotope oxygen — 17 has 9 neu-
trons in its atom.

[l . The isotope oxygen — 16 is the most
abundant isotope among the three.

A. T and [ only.

B. I and [ only.

C. 1l and [ only.

D. 1,1 and [ only.

E. I only.

The circle shown below represent the

nuclei of three atoms:
(2) 3)

(n= number of neutrons;
p = number of protons)
Which of the above are nuclei of atoms
which are isotopes of one another?
A. T and I only.

B. I and [ only.
C. 1l and I only.
D. 1,1 and II.
E. Il only.
o 0® ©o0 0@
oY% O o L O®g @00
OC?O‘ ot® °o‘30 0C e
00® oe PP eC @0
P Q R S
O proton @ neutron

The above figure shows the nuclei of
four atoms P, Q, R and S. Which two
atoms are isotopes?

58.

99.

60.

61.

A.P and R. B.P and S.

C.Q and R. D.Qand S.

E.P and Q.

Silver consists of two isotopes ' Ag and

1% Ag, in approximately equal ratio. De-
duce the approximate relative atomic
mass of silver.

A. 107 B.108

C.109 D.216

E. 217

Gallium consists of two isotopes. The

following lists the relative abundance of
these two isotopes.
Isotope Relative abundance
$Ga 60.0%
HGa 40.0%
The relative atomic mass of gallium

(correct to 1 decimal place)is

A.69.8g B.69.8

C.70.0g D.70.0

E.71.0g

Which statement below is inconsistent

with the concept of isotopes?

A. Each element is composed of atoms.

B. All atoms of an element are identical.

C. The atoms of different elements have
different chemical and physical prop-
erties.

D. The combining of elements leads to
the formation of compounds.

E.In a compound, the kinds and num-
bers of atoms are constant.

Bromine has just two major isotopes

giving it an atomic mass of 79.904

amu. Based on this information, which

of the following statements can explain

the atomic mass value?

A. The isotope, Br-81, is more common
than Br-79.

B. Br-79 and Br-81 exist in about equal

B—E RTER




proportions.

C.Br-78 is about twice as abundant as
Br-81.

D. Br-82 is more abundant than Br-79.

E. The two major isotopes of Br have 45
and 46 neutrons.

62. Which statement is inconsistent with
the concept of isotopes of the same ele-
ments?

A. Isotopes have the same number of
protons.

B. Isotopes have the same atomic num-
ber.

C. Isotopes differ in mass number.

D. Isotopes differ in number of neutrons
present.

E. Isotopes differ in their nuclear
charge.

63. Substance X has three common iso-
topes: X-48, X-49, and X-51. If the
relative abundances of these isotopes
are 42% , 38% , and 20% , respective-
ly, what is the atomic mass of sub-

stance X?
A.49.33. B. 48.62.
C.50.67. D. 48.98.
E.49.67.
£ AT
Eiim

66. Two atoms X and Y have atomic num-
bers n and (n + 1)respectively. It can
be deduced that
A.Y has 1 more electron shell than X.
B.Y has 1 more electron than X.

C.Y has 1 more neutron than X.
D.if X has atomic mass of A,, Y must

have an atomic mass of A, + 1.

(E)APM#ﬁ%ﬁﬁwmﬂ

64. There are three common isotopes of nat-
urally occurring magnesium as indicated
in the table below.

Taotope Mass Percent
(amu) Abundance
Mg-24 24.0 79.0%
Mg-25 25.0 10.0%
Mg-26 26.0 11.0%

Using the information above, calculate
the average atomic mass of magnesium.
65. The two stable isotopes of chlorine have
masses of 34.969 amu and 36. 966 amu.

A. What are the mass numbers of the
two isotopes of chlorine?

B. Calculate the % abundance of the
lighter isotope.

C. How many types of molecules with
different masses exist in a sample of
chlorine gas if the sample exists en-
tirely as diatomic molecules? Explain
your answer.

D. Calculate the mass of the chlorine
molecule having the largest molecu-
lar mass.

E. What is the mass of the most abun-
dant molecule?

HLT-RER

67. The electron diagram of a certain atom
(with 10 neutrons)is shown below.

A.¥F B.%F
C.¥N N

68. The electronic arrangement of an atom
X (X is not a chemical symbol)is



A.2, 8,9
C.29 7

D. unknown, unless the name of the el-

B.2, 8, 8,1

ement is given.

69. In one of the following groupings, all
three atoms have the same number of e-
lectrons in the outermost shell. Which is
the grouping?

A.O, F, Ne. B.Li, Na, Al.
C.Be, Mg, Ca. D.H, He, K.
L (IEHE)
Questions 70~73

A. 1s*2s*2p®3s?3p°

B. 1s*2s*2p®3s?3p°4s
C. 1s*2s*2p°3s?3p°4s’
D.1¢?

E. 1s%2s*2p°3p*

70. The electron configuration for calcium
ion

71. The electron configuration for an excit-
ed atom

72. The electron configuration for potassium
in the ground state

73. The electron configuration for the noble
gas with the highest first ionization en-
ergy

74. The ground-state configuration of Fe?*
is which of the following?
A.15°25*2p®3s*3p°3d°4s’ .

B. 1s*2s*2p®3s?3p°3d°.

C.1s%25?2p%3s?3p®3d°4s?.
D. 1s%2s*2p°3s*3p°3d°4s®.
E.1s%2s*2p®3s?3p®3d*4s?.

75. Which of the following contains only at-
oms that are diamagnetic in their ground
state?

A.Kr, Ca, and P.
B.Cl, Mg, and Cd.
C.Ar, K, and Ba.

76.

7%,

78.

79

D.He, Sr, and C.

E.Ne, Be, and Zn.

A valence electron from an arsenic atom
might have an electron with the follow-
ing set of quantum numbers in the
ground state.

A-"=4;l=1=m1=0;ms=+%
i o _ 1
B.n=4;l=1;m = 2;m, iy
— — _ R |

C "—3yl—1;m1—0,m,—+?
= = 1
D.n=5;l=1;m ——l,m,——g
1

E.n= 4;] = Z;ml =+1;m, =+

In the ground state the highest — energy
electron of a rubidium atom might have
which of the following sets of quantum

numbers?

Ko = Gyl = Dgrng = Ty, =% %
B.n=>5;0=1lym =1;m =+ %
C.n=4;0=03m = Oym, =+ %—
D. 2= Byl = Oy = Oym, =+ %
B, a= B85l = Omy = Oy, =+ %

What is the maximum number of elec-
trons that the fourth electron shell of an
atom can hold?

A.8. B.18.
C.28. D.32.
E. 36.

The number of electrons in the first 3
shells of an atom of gold (atomic num-
ber 79)add up to

A.10. B.18.
C.28. D.79.
E.81.




80. Which of the following is the electronic
arrangement of an element with atomic

number 157

A.2; 8, 5. B.2; 10, 3.
C:a2: 25853  D.2, 8527 3.
E.2, 8,4, 1

81. An element X has the electronic ar-
rangement of 2, 8, 18, 32, 18, 6. What
is the atomic number of X?

A.6. B.18.
C.82. D.84.
E.86.

82. The electron configuration 1s*2s?2p®
3s?*3p®4s?3d’ represents an atom of the

element

A. Br. B. Co.
C.Cd. D. Ga.
E.Mg.

83. The electron configuration for an atom
of the element Tc is
A.1s%2s?2p®3s?3p®3d'"4s?4p°5s°5p° .

B. 1s?2s?2p®3s*3p°3d''4s?4p* 55 4d°.
C.1s*2s*2p°3s°3p°3d4s*4p’ .

D. 1s*2s%2p53s?3p°3d™®.
E.1s?25?2p° 3s?3p° 3d1° 42 4p° 52 4d°.

84. A neutral species whose electron config-
uration is 1s°2s*2p°3¢*3p°3d4s’4p° 4d"
5s?5p° is
A. highly reactive.

B. a positively charged ion.
C.a noble gas.

D.a transition metal.

E.a lanthanide element.

85. Which of the following electron configu-
rations represents an atom of magnesi-
um in an excited state?

A.1s*2s?2p°.

B. 1s?2s?2p®3s*.
C.1s*2s?2p°3s*3p”.
D. 1s*2s?2p°3s' 3p’.

10)) AP {k2%3d3¢ % 1000

86.

87.

88.

89.

90.

E. 1s*2s*2p®3s'3p°.

Which of the following atoms has the

largest second ionization energy?

A.Silicon, Si.  B.Calcium, Ca.

C.Chlorine, Cl.  D.Iron, Fe.

E. Sodium, Na.

In a hydrogen atom, when an electron

jumps from an excited energy state to a

more stable energy state,

A. electromagnetic radiation is emitted
by the atom.

B. electromagnetic radiation is absorbed
by the atom.

C. the atom becomes a positively charged
ion.

D. the atom hecomes a negatively charged
ion.

E. the atom undergoes nuclear decay.

First Tonization Energy
Element
(kJ /mol)
Lithium 520
Sodium 496
Rubidium 403
Cesium 376

Based on the table above, which of the
following is most likely to be the first i-
onization energy for potassium?

A.536 kJ/mol. B.504 kJ/mol.

C.419 kJ/mol. D.391 kJ/mol.

E. 358 kJ/mol.

A neutral atom has a total of 17 elec-
trons. The electron configuration in the
outermost principle energy level will
look closest to

A.1s*2s*2p°.  B.3s’3p’.

C.s'p°. D.s*p'd".

E.sp’.

Which of the following types of electro-



91.

92.

93.

94.

95.

magnetic radiation has the highest ener-

gy?

A. visible. B. ultraviolet.
C.microwave. D. infrared.

E. X rays.

An electron with the four quantum num-

bers 3, 2, -1, —% may be an electron

in an unfilled sublevel of

A.Ca. B. Fe.

C.AlL D.Ar.

E.Ag.

Which of the following is FALSE?

A. The 4d orbitals are in the fourth peri-
od of the periodic table.

B. The 7s orbitals are in the seventh pe-
riod of the periodic table.

C. The 4f orbitals are in the sixth period
of the periodic table.

D. The 6s orbitals are spherical in shape.

E. The 5p orbitals are dumbbell-shaped.

Which of the following is a correct rep-

resentation of the electron configuration

for molybdenum?

A. 1s?2s?2p®3s?3p®4s?3d'4p°5s?4d*.

B.[Ar]5s?4d*. C.[Ar]5s'4d’.

D.[Kr]5s'4d®. E.[Kr]5s*5d*.

Compound A combines with chlorine as

ACl,. Which of the following is likely to

be its electron configuration?

A.1s%25%2p°3s'. B.1s?2s?2p°3s.

C.1s*28!. D. 1s?2s%2p°.

E. 1s?2s*2p°3s?3p’ .

How many electrons can be accommoda-

ted in all the atomic orbitals that corre-

spond to the principal quantum number

47

A.2.

B.8.
C.18. D.32.
E. 40.

96.

87.

98.

99.

Which of the following does NOT repre-
sent a possible set of quantum numbers?
1 b3
A.2,2,0,2. B 251505 5
_1 1
C.4,0,0, 5 D.3,2,0; o
1
E.4,3,1, T
Which of the following only has 1 elec-
tron in a p orbital?
A. carbon. B. fluorine.
C. hydrogen. D. nitrogen.

E. aluminum.

An energy value of 3.313 X 10" joules
is needed to break a chemical bond.
What is the wavelength of energy nee-
ded to break the bond?

A.5.00 % 10" cm.

B.1.00 % 10" cm.

C.2.00x10° cm.

D.6.00X%10°° cm.

E.1.20xX1078 ¢m.

What is the electron configuration of tin
(Sn) in the ground state in order of fill-
ing orbitals from low energy to high en-
ergy?

A.1s*2s*2p°3s*3p°4s*3d"°4p® 5s”4d" 5p° .
B. 15?25 2p®3s? 3p®3d'?4s?4p°4d'° 5% 5p* .
C.1s%2s*2p®3s*3p®3d°4s?4p°4d'°5s' 5p°.
D. 128" 2p° 3¢’ 3p°3d° 4s* 4p° 44" 55° 5p' .

E. 1s?2s%2p®3s*3p°3d"°4s?4p°4d" 41" .

100. What is the wavelength of light that

101.

has a frequency of 6.0 % 10 Hz?
A.2000 nm.  B.500 nm.

C. 200 nm. D.2.0X10° nm.
E.5.0%x1077 nm.

A blue line in the atomic emission spec-
trum of hydrogen has a wavelength of
434 nm. What is the energy of this
light per mole of photons?

A. (10°) (6. 63) (3.00) (6.02)/(434)

F—E RTER




