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KENYATTA UNIVERSITY

EXAMINATION FOR THE DEGREE OF BACHELOR OF SCIENCE (MEDICAL
LABORATORY SCIENCE)
HML 109: INORGANIC CHEMISTRY FOR MLS

2"’ SEMESTER 2022/2023 TIME: 2 HOURS

INSTRUCTIONS:
The Periodie Table of Elements is provided.

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

Section A: Answer ALL questions (4 marks each)

iy 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) H;O0"
b) NO,"

4. . Explain the variation of atomic radii of the elements in the Na to Ar period of the Periodic
Table of Elements. (4 marks]

3 An electron in a ground state hydrogen atom has an approximate speed of 1.0x105m/s.
Calculate the deBrogile wavelength for this electron. [4 marks]
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lectronic configuration: of O; . [10 marks

.

(b) Construct a molecular orbital energy level diagram for He; . Use your diagram to exj

helium does not exist as diatomic molecules.[10 marks]

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

SECTION C: ANSWER ALL QUESTIONS BY INDICATING THE CORRECT CHOICE
(s MARK EACH)

1. The below model of organization of electrons in atom is given by
/_——"'\,_‘_
e

O O Q)
SR e

a) R. A. Millikan
b) J. J. Thomson
¢) Rutherford

d) Bohr

2. The ground state electron configuration for arsenic is:
(a) [Ar] 4s” 4p"° @
(b) 1s? 25 2p° 3s* 3p° 3d'? 457 4p!

(c) 1s® 257 2p6 3s° 3p6 4s? 3d° 4p°

(d) 1s® 2s% 2p° 3% 3p° 4s? 3d'7 4p°

3. What is the maximum number of electrons that can occupy the second principle energy

level?
a) 18
b) 8
e MR | T = T — —
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 atomic orbitals of two negative ions
(d) all of these
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6. How many moles of KBrOs are required to prepare 0.0700 moles of Br; according
to the reaction:

KBrO; + 5KBr + 6HNO; = 6KNO;3 +3Br, +3H; 0

(a) 0.0732

(b) 0.0704

(c) 0.220

(d) 0.0233

7. Identify the quantum numbers associated with a 3p orbital
(@)n=3.1=1,m=-1
b)n=1,1<0,m=0,
c)n=4,1=0,m=0
(dn=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 of a solution is 3.5. [H+] =?
(a) 3.16x107
(b) 3.16x10™
(c) 1.16x10™
(d) 3.16x107

11. 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) 7.8x10%
(b) 7.8x10%
(c) 7.8x10*
(d) 7.8x10*!
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14. How many particles of Xe are equivalent to one mole?
(a) 6.022x10%
(b) 6.022x10%
(c) 6.022x10**
(d) 6.022x10"

15. Which one of the following violates the octet rule?
(a) PC13

(b) CBr4

(c) NF;

(d) AsFs

16. Draw one of the resonance structures of SO; . The formal charge of S is
(a) +2

(b) +1

()0

(d)-1

17. In the Lewis structure for the CO, molecule, the number of lone pairs of electrons
around the central atom is

(a)0

b1

(e)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

(d) 14

”

19. The oxidation state of S in SOCl, is?
(a) 2
(b) 4
(d) -2

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

(@)l

(b) 26
()13
(d) 52

-
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