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¢ This question paper consists of 40 multiple choice questions.

s  Choose the best correct answer and mark it on the answer sheet with a PEN,

»  The use of a non-programmable electronic calculator is permitted.

¢ Youare NOT allowed to keep Mobile phones with you during the examination. Switch
off and leave them out.

Write your registration number, name and address clearly in the space provided on the
back of the answer sheet.

Gas constant =8.314J K 'mol”" Avogadro constant = 6,023 x 10” mol™’
Faraday constant (F) =96,500 C mol”'  Plancks constant (h) =6.63x 107 s
Velocity of light (¢) =3.0x 108 ms™ Standard Atmospheric pressure = 10° Pa (N m™)
Mass of an electron =9,1 x 107" kg

Rydberg constant, R =1.097x10 " m™"

1.What do the following atoms/ ions have in common?
ZUNe |9F - 24 Mg 2+

(1) They are isotopes of each other.

(2) They are isomers of each other.

(3) They are iso electronic with each other.

(4) They are different elements so they have nothing in common.
(5) They all belong to the same group of elements.

2. Which of the following represents the electron configuration for Fe®*?

(1) 1525%2p%35 3p° 3d ®4s*  (2) 15°252p%3s7 3p" 3d 4s®  (3) 15%25%2p°357 3p" 3d ®
(4) 1s™2572p%3s” 3p® 3d* (5) 1s5725%2p%3s7 3p° 457 4p°



3. Which of the following is true regarding the two isotopes ®Br and ¥ Br?

(1) 8'Br has two more electrons than " Br.
(2) Br has 79 neutrons |

€)] 818 has two more protons than "Br.
(4) ¥ Br has two more neutrons than "Br.
(5) 7 Br has 35 electrons and 44 protons.

4. Rutherford's alpha particle scattering experiments showed that while most alpha particles
fired at a metal foil sample passed straight through, about 1 in 10* were scattered
backwards. This phenomenon could be accounted for by assuming that

(1) Some alpha particles must be reacting with electrons

(2) Positive charge and most of the mass of the atom is concentrated in a tiny area.
(3) atoms were indestructible and reflected alpha particles

(4) aipha particles were destroying the metal atoms

(5) Thomson's plum pudding model was valid

5. Oxygen gas is converted to ozone gas by exposure to intense ultraviolet light according to
the following:

3 O2(g) =2 Ox(g)

If an ultraviolet source converts oxygeh to ozone with a 4% yield, how many grams of
oxygen are required to produce 1 gram of ozone? The relative atomic mass of O is 16.

(1258 @) 158 (3)0.04g (4)0.06 g (5)1g

6. Helium can be ionized by losing one electron to become the He" cation. Which of the
following statements is true concerning the line spectrum of helium cation?

(1) It will resemble the line spectrum of a hydrogen atom.

(2) It will resemble the line spectrum of a lithium cation.

(3) It wiil remain the same as for unionized helium.

(4) 1t will resemble the line spectrum of a lithium atom.

(5) He ™ cannot form a line spectrum therefore all statements are incorrect..

7. The Pauli Exclusion Principle states that '
(1) electrons have wavelike behavior.
(2) the number of electrons that can occupy an orbital is 2.
(3) no two electrons in an orbital can have the same set of 4 quantum numbers.
(4) the my quantum number must have values of -1/2 or +1/2.
(5) Orbital filling takes place from low to high energy.



8. The pi bond in a double bond is created by the overlap of
(D sp® hybrid orbitals  (2) sp° hybrid orbitals (3) p orbitals
(4) s orbitals (5) sp” hybrid orbitals

9. Which statement is true about the most stable Lewis structure for CS;7
(1) There are no lone pairs.
(2) All bonds are double bonds.
(3) The central atom does not have an octet of electrons.
(4) A sulfur atom must be the central atom for the structure to be stable.
~ (5) Bonds are ionic

10. Which of the following electron transitions in a hydrogen atom results in the greatest
release of energy? :
(1) n=3ton=4 (2) n=6 to n=4 (3) n=4 to n=6
(4) n=7 to n=5 (5) n=1 to n=3

11. Which of the following statements about « atomic orbitals is true?

(1) d orbitals have a spherical shape.

(2) The shielding effect of ¢ orbitals is less than s and p orbitals in the same shell.
(3} The probability of finding an electron is the same throughout the d orbital.
(4) The probability of finding a d orbital electron at the nucleus is high.

(5) There are three degenerate d orbitals. :

12. The word “quantization” of energy in an atom refers to
(1) the separation of the parts of light into their component frequencies.
(2) formation of different spectra by electron transitions.
(3) the partitioning of photons into parts.
(4) the existence of only certain energy levels in atoms.
(5) how much energy the atom has internally.

13. Which substance has the highest melting point?
(1)CO (2) COy (3)Si0;  (4) P20s (5) NaCl
14, Effective nuclear charge is

(1) the charge on the nucleus experienced by an electron when the shielding effect of
other electrons is accounted for
(2) the amount of energy required to remove an electron from the valence shell when the
atom is in a gaseous state
(3) the energy released when a proton is added to the nucleus
(4) the number of electrons that penetrate the nucleus
(5) the charge of the nucleus



15. Which series of quantum numbers describes the highest occupied orbital in a ground
state mercury atom? (Hg = 80) : '

(1) n=6, I=0 @) n=6,=2  (3) n=5, =2 - () p=4,I=3 (5) n=6, I=1

16. How many electrons with quantum number /=1does an atom of silicon has in its ground
state? (Si=14)
(1) 14 (2)2 (3) 8 4)6 (5) 28

17. Which element has atoms with exactly four valence electrons in its ground state?
(1) Ca (2) Cr (3) Si 4)S (5N

18. Which of the following properties of the alkaline earth metals increase from Be to Ba?
(a) Atomic radius (b) Ionization energy  (c) Nuclear charge
(Dacenly (2)aandbonly (3)aandconly (4)bandconly (5)Alla,b,andc
19. Consider the following statements.
{a) In H atom, a spectral line in Lyman series caﬁ arise due to electron transilion from n=3
(b) %3021;5] ;lre points with zero electron density.
(¢} Wave function for a p orbital has two components: angular and radial.
The correct statement/s out of the above is/are,

1. aonly 2.aandbonly 3.aandconly 4.bandc 5. Allab,ec

20. The first ionization energy of Caesium is 6.24 x 10" J/atom. What is the minimum
frequency of light that is required to ionize a cesium atom?

(H1.06x 10! (2) 4.13 x 10" g™ (3)9.42 x 10% 5™
(4)1.60x 10" 5! (5)1.1x 105" ' |

21. What is the coordination number of each atom in a hexagonal close-packed solid?
(1) 4 2)6 (3)8 (4) 12 5)s

22. How many unpaired electrons are present in a gaseous Co >* jon in its ground state?
O (23 )4 )5 (36

23. Which species has exactly five pairs of electrons around the central atom?

(1) CIFs (2) SF4 (3) SiHy (4) XeF4 (5) PFs~
| |
| ] 4

! 1 i



24, Which molecule contains the shortest carbon-carbon bonds?
C(CGH:  @GH,  (3)CHy  #HCeHi (5 CeHe
25. Which is not a conjugate acid/base pair?

(1) H,CO3 and CO3*  (2)HSO 4 and SO4*  (3) HoPO 4~ and HPO, &
(4) H;0" and H,0 (5) H,CO; and HCO3~

26. In which of the following instances does the concept of resonance used to describe
molecular structures?

(1) when the real structure oscillate between two structures.

(2) when there are mirror images for the structure. -

(3) when the compound can be isolated in several isomeric forms.
(4) when there are more than one possible Lewis structure .

(5) when the structure has only covalent bonds.

27, What is the arrangement in space of the orbitals of an atom with sp” hybridization?
(1) linear (2) i)ent (3) pyramidal (4) trigonal planar (5) octahedral
28. Antibonding molecular orbitals are produced by

(1) in phase interaction of atomic orbitals.

(2) out of phase interaction of atomic orbitals.

(3) the overlap of the atomic orbitals of two negative ions
(4) all of the above.

(5) none of the above,

29, Carbon monoxide has ten bonding electrons and four antibonding electrons. Therefore it
has a bond order of

3 - (2} 7 @31 (4) 572 (5)2
30. Consider the following statements.

(a) An electron can remain in a particular orbit as long as it continually absorbs radiation
of a definite frequency.

(b) The lowest energy orbits are those closest to the nucleus.

(c) An electron can jump from the K shell {(n = I major energy level) to the M shell (n=3
major energy level) by absorbing radiation of a definite frequency.

Which of the statement/s is/are consistent with the Bohr Theory of the atom?
(Dboenly (2) conly (3) aandb (4) bandc (5) allab,c



31. The Heisenberg Principle states that

(1) no two electrons in the same atom can have the same set of four quantum numbers.

(2) two atoms of the same element must have the same number of protons.

{3) it is impossible to determine accurately both the position and momentum of an
electron simultaneously.

(4) electrons of atoms in their ground states enter energetically equivalent sets of
orbitals singly before they pair up in any orbital of the set.

(5) charged atoms (ions) must generate a magnetic field when they are in motion.

32, What type of inter- particle forces holds liquid N1 together?
(1) ionic bonding  (2) London forces  (3) hydrogen bonding
(4) dipole-dipole interaction  (5) covalent bonding

33. Which of the following molecules have non-zero dipole moments?
(a) H,C=CHCI (b} cis - CIHC=CHC] {c) trans - CIHC=CHCI

The correct answer is/are
(Naonly (2)conly (3)aandbonly (4) aandconly (5)alla, bandc

34, The molecular Prbital electron *conﬁguration of N3, is written as
c(1s)® o(ls Y o@sYo@s ) 7(2p,) = 7 (2p,” ) o (2py)

Which of the following statement(s) is/are true?

(a) The bond order of N»" is 2.5.
{(b) The species N2~ is diamagnetic.
{c) The bond energy of N;"> Na.
(d) The Highest Occupied Molecuiar Orbital (HOMO) of Nz is o aps.

The correct answer is
(1). {a) and (b) only (2). (b) and (c) only (3). (c) and {d) only
{(4). (a) and (d) only (5). (a).(b) and (c) only

35 Which one of the following compound(s} show(s) close agreement between the calculated
lattice energy(Born- Lande equation) and the experimental one?

(@) NaF  (bYCdl, (c} Agl (d) CsF
The correct answer is

(1) {(a}and (b) only (2} (b) and {c) only (3) (c) and (Y onlv
(4){a) and (d) only {5) (aL{by and (c) only




36. Which of the following is most similar for the elements in a group in the periodic table?

(1) physical state (2) melting point ~ (3) first ionization energy
(4) ground state general electron configuration (5) boiling point

37. Based on the molecular orbital model which of the following is the number of unpaired
electron and the bond order for 0,7 ?

Unpaire Bond order
1) -1 0.5
(2) 1 1.5
3) 1 2.5
4) 2 1
(5) 2 2

38. In which list are the ions arranged in order of increasing size?

() F<ST<Al*<Mg?
(2) F<ST<MgX<Al™
(3) Mg <F <Al*<8§%
4) Al <Mg? <F <§*
(5) Mg*<Al¥<F<s§?

39. Of the following linear combinations of the atomic orbitals centred on the two atom A
and B, which one best represent the ground state molecular orbital for the hydrogen
molecule Hy?

(1) ¥ = N(1S4 + 1Sp) (2) ¥ = N(1S4 - 1Sp) (3) ¥ =N(1S4 + 2Pg)
(4) ¥ = N(1Sa — 2Pp) (5) ¥ = N(2P4 -+ 2Pg)

40. Which of the following is a wave function ‘¥ for an s electron?

(WN(2-Z/a)e %/ >

(2)Nre ™%/ Cos 6
(3)Nre™%/* Cos 6. Sin 8
(#)Nre~%/* Cos 4. Sin ¢
(5)Nr2¢7%/3 (3Cos 6. Sin® ¢)
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