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KENY ATTA UNIVERSITY
EXA\lI~ATrON FOR THE DEGREE OF HACHELORJ1F SCIR.'\:CE-CMEDICAL

LABORATORY SCIENCE)

HML 109: INORGANIC CHEMISTRY FOR MLS

2i"D SEMESTER 2022/2023 TIME: 2 HOURS

INSTRUCTIONS:

The Periodic Table of Elements is provided.

This paper consists of three sections A, B, and C

Section A: Answer ALL questions (4 marks each)

I, Explain how Heisenberg's uncertainty principle influence our understanding of the

structure of an atom? [4

marks]

2. Gallium (Ga).consist of two naturally occurring isotopes with masses of 68.926 and

70.925 amu. The average atomic mass of Ga is 69.72 amu. Calculate the abundance of

each isotope. [4 marks]

3. Draw Lewis diagram for each of the following ion: [4 marks]

a) H30+

b) NO/

4." Explain the variation of atomic radii of the elements in the Na to AI period of the Periodic

Table of Elements. [4 marks]

5. An electron in a ground state hydrogen atom has an approximate speed of 1.0x105mJs.

Calculate the deBro gile wavelength for this electron. [4 marks]
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(b) Construct a molecular orbital energy level diagram for He2 . Use your diagram to exj
helium does nOTexist as diatomic molecules.[J a marks]

7 (a Explain the significance of the aufbau principle in atomic structure and state the 1

Exclusion Principle. [4 marks]

(b) Sketch the full set of 3p orbitals and label them with their Cartesian labels [6 marks]

(c) Sketch the full set of 4d orbitals and label them with their Cartesian labels [10 marks]

SECTIO, J C: A~S':VER ALL QCESTIOl\S BY Il\DICATIl\G THE CORRECT CHOICE
(Yz MARK EACH)

1. The below model of organization of electrons in atom is given by
/,- .••...,

/10 C) 0''-\\

o o 0.)
/o 0/

a) R. A. Millikan
b) 1. 1. Thomson
c) Rutherford
d) Bohr

2. The ground state electron configuration for arsenic is:
(a) [Ar] 4s2 4p13
(b) Is2 2S2 2p6 3s2 3p6 3d12 4s2 4pl
(c) Is2 2S2 2p6 3s2 3p6 4s2 3dB 4p5
(d) Is2 2S2 2p6 3s2 3p6 4s2 3d10 4p3

•
3. Whit IS the maximum number of electrons tnat can occupy me second principle energy
level?
a) 18
b) 8

-Gj-l-Q-
d) 3

4. Bonding molecular orbitals are produced by
(a) constructive interaction of atomic orbitals.
(b) destructive interaction of atomic orbitals.
(c) the overlap of the atoinic orbitals of two negative ions
(d) all of these
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c) 14: 13
d)27, 14

6. How many moles ofKBr03 are required to prepare 0.C1700moles of'Br, according
to the reaction:
KBr03 + 5KBr + 6HN03 [ 6KN03 -. 3Br2 + 3H2 0
(a) 0.0732
(b) 0.0704
(c) 0.220
(d) 0.0233

7. Identify the quantum numbers associated with a 3p orbital
(a) n = 3 , 1= 1 , m =-1
(b) n = 1 1=D m = 0, , ,
(c) n = 4,1 = 0 , m = 0
(d)n=4,1=0,m=1

8. Which atomic orbital has 4 lobes?
(a) 2p
(b) 4f
(c) 3s
(d) 3d

9. Which of the following pairs of elements and valence electrons is incorrect?
(a) Al- 3
(b)Br-7
(c) S - 4
(d) Sr- 2

10.The pH ofa solution is 3.5. [H+] =?
(a) 3.l6xIO-7

(b) 3.16xl0-4
(c) l,..16xl0-4
(d) 3.I6x 10-3

II. What type of bond is formed when magnesium and chloride react?
(a) hydrogen bond
(b) coordinate bond
(c) covalent bond
(d) ionic bond

12. Determine the number of atoms in a 3.0 g sample of Magnesium (Mg).
(a) 7.8xl023

(b) 7.8xl022
(c) 7.8xl024
(d) 7.8xI02

!
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" C) 3. 2. 1. IJ;
(d) [3, 2, 1. _II:}

14. How many particles of Xe are equivalent to one mole?
(a) 6.022xl 023

7"(b) 6.022x10-~
(c) 6.022xl 024

(d) 6.022x1021

15. Which one of the following violates the octet rule?
(a) PCh
(b) CBr4
(c) NF3
(d) AsFs

16. Draw one of the resonance structures of S03 . The formal charge of S is
(a) +2
(b) +1
(c) 0
(d) -1

17. In the Lewis structure for the CO2 molecule, the number of lone pairs of electrons
around the central atom is
(a) 0
(b) 1
(c) 2
(d) 3

18. What is the maximum number of electrons that can be accommodated in a
sublevel for which 1 = 3 is:
(a) 2
(b) 10
(c) 6
Cd) 14

•
19. The oxidation state of S in SOCh is?
(a) 2
(b) 4

- -(-Gj-8>---~-
(d) -2

20 what is the number of moles in 52g of He?

(a)1
Cb) 26
(c) 13
Cd) 52
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PERIODIC TABLE OF ELEMENTS .-------1 2

H He
HVdrog_"

11"III.lm

3 4 5 6 7 8 9 10Li Be B C N 0 F Ne
lithium Deryilium

80ron Corbo" Nllrogen Ollygon Fluorln,. N,.""
11 12 13 14 15 16 17 HI

Na Mg AI Si P S CI Ar
Sodium Magnesium

Alumlnlu", SUIt:"" Phosphn,u5 roulfln Cf1lotlnro IIr{ln"

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

K Ca Se Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Pot.stllum C.lclum SCl'lndlum TIt,,"lum Vllnadlum Chromium Monv_"",,, Iron Cobalt Nicke' Coppar Zinc.' GAllium Oe,,",,"lum 11"0"10 Sel('nIU'fl nrrlm'n" Kr"'nton-- _ .. _---_.37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54Rb Sr y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xe
RubIdium Strontium yttrium Zirconium NiobIum Molybdenum Tochnellum Ruthonlum Ahcdlum P:.lladlum 5111o'0r Cadmium Indium Tin AnUmonv TellurIum Iodine X/mo"_ ... --55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86Cs Sa La* Ht Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
Cnoelum D~,jHm Unthonum HoSt"',,", Tantnlum TunO·'fln Rhonlum Olmlum Iridium "Intlnu", Ccld Mnrcury Th:lll/um le:1d nl!'lmllth Pttlonlum A,,'.,Uno r1l'1d""-- - ..--- -87 88 89 104 105 106 107 108 109 110 111 112 113 114 115 116 11"1 1113

Fr Ra Ac· Rt Db Sg Bh Hs rV1tDs Rg Cn Nh FI Me Lv Ts Og
Fnnclum Radium Actinium Ruth.rlordlum Dub"lu", S~;Jbfl'OI"", DOhrlu", H.ulvm M.Uno,lum O.,nul.dllum RfJentgenlu,," Copcrnlt:lum Nlhonium Flero..,lu", MOIIC:ovium lIver/noriu", TI:'""tH'~ine 011::'1'1(11'<,"

-

.58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Tb Oy Ho Er Tm Yb Lu
Corium P,".Oodvm1urn Ucodymlum Promethium SlIm.ulurn Europium ODdoll"lu", Torb/urn Ov'pro.lum Holmium Erbium Thulium Ytterbium Lutollum

.90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa U Np Pu Am Cm Bk Ct Es Fm Md No Lr
Thortum P,ot.ctln'um Ur3nlum Noptunlum Plulflnlum .",or!clum CUf/um Barke!!um CalUo,nlum Eln.te'nlum Formlum MIt"dolovfum Nobelium L"wronclum
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