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SECTION A [40]

QUESTION 1: Multiple Choice Questions [40]
e There are 20 multiple choice questions in this section. Each question carries

2 marks.
e Answer ALL questions by selecting the letter of the correct answer.

e Choose the best possible answer for each question, even if you think there is

another possible answer that is not given.

1. The number of electrons in the highest energy level of 0Cais .
A.8
B.6
C.2
D.4

2. Which electron configuration represents a neutral atom of nitrogen in an excited state?

A, 1s22s12p°
B. 15%25%2p?
€. 1s*2s%2pt
. 1s%2s%2p*

3. The atom whose outermost shell structure (principal energy level) most closely resembles
that of neon (atomic number 10) has the atomic number

A. 16
B.11
C.31
D. 18

4. A lithium atom has an atomic number of 3 and a mass of 7. The number of electrons which it
has in the 15t shell (principal energy level) is

A.7
B.3
C.1
D.2
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5. Which of the following is a network solid?

A. 50, (solid)
B. I,
C. Diamond

D. H,0 (ice)

6. What is the hybridisation of the carbon atoms in ethyne, C, H,?

A.sp
B. sp?
C.5p®
D.sp3d

7. What is the electronic geometry for 5 regions of high electron density on a central atom?
A. octahedral

B. square planar
C. tetrahedral
D. trigonal bipyramidal

8. What angle(s) are associated with a central atom that has tetrahedral electronic geometry?
A.109.5

B. 120
C.120and 180
D.90and 120

9. Which one of the following molecules is polar?

A. N,
B. P,
& EE
D. H,0

Page 3 of 8



10. What kind of hybrid orbitals is utilised by the carbon atom in CF, molecules?

A.sp
B. sp?
C. sp?
D.sp3d

11. The electronic geometry of the central atom in PCl; is
A. pyramidal
B. trigonal planar
C. tetrahedral
D. octahedral

12. The molecular geometry of PClyis
A. pyramidal
B. trigonal planar
C. tetrahedral
D. octahedral

13. Choose the false statement from the following:
A. A sigma bond is a bond resulting from head-on overlap of atomic orbitals.
B. A pi bond is a bond resulting from side-on overlap of atomic orbitals.
C. A double bond consists of one sigma bond and one pi bond
D. A triple bond may consist of one sigma bond and two pi bonds or of two sigma bonds and
one pi bond.

E. A carbon atom involved in a double bond may not be sp3 hybridized.

14. How many lone pairs of electrons does the Lewis dot structure of H,S have around its central
atom and what is the shape of the molecule?
A. 0, linear
B. 0, bent
C. 1, trigonal planar

D. 2, bent
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15. Number of dative bonds to central metal ion is its
A. oxidation number
B. compound number
C. dative number

D. coordination number

16. lons which are produced from ligands are

A. Cation
B. Anion
C. Complex ion

D. All of them

17. In a face centred cubic lattice the number of nearest neighbours for a given lattice point is
A.6
B.4
C.8
D. 12

18. Use VSEPR theory to predict the molecular geometry of 5032_.
A. bent
B. tetrahedral
C. square planar

D. triangular pyramidal

19. In a comparison with s-block elements, melting points of transition elements are

A. Higher
B. Lower
C. Same

D. Constant
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20. Due to ligands' action of splitting colour of transition metal compound, this change occurs at

A. s-orbital
B. p-orbital
C. d -orbital
D. f-orbital

SECTION B:

[60]

QUESTION 1:

1.1 Use the VSEPR model to predict the geometry of the following ,molecules & ions
a) AsHs
b) OF;
c) AlCly
d) Is
e) CzHa

1.2 Predict whether each of the following molecules has dipole moment and give an
explanation for each.
a) BrCl
b) BFs (trigonal planar)
c) CHxCl; (tetrahedral)

1.3 Describe the hybridization state of phosphorus in PBrs.

QUESTION 2:

2.1 Which of the following can form hydrogen bonds in water and why?
CH30CHs3; CH4; F; HCOOH; Na*

2.2 When silver crystallizes, it forms face-centered cubic cells. The unit cell edge length is
409 pm. Calculate the density of silver.

QUESTION 3:

3.1 Write the systematic names of the following coordination compounds:
a) Ni(CO)a
b) NaAuFs4
¢) K3[Fe(CN)g]
d) [Cr(en)s3]Cls
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3.2 What are the geometries of the following two complexes: (2)
a) [AICla]
b) [Ag(NH3)2]*

3.3 Write the formula of each of the following coordination compounds: (10
a) Tetraammineplatinum(ll) chloride
b) Sodium hexacyanoferrate(lll)
c) Tris(ethylenediamine)platinum(IV) sulfate
d) Diamminesilver(l) nitrate
e) Potassium diaquadioxalatocobaltate(lll)

QUESTION 4: [10]

Calculate the amount of energy (in kJ) needed to heat 346 g of liquid water from 0°C to 182 °C.
Assume that the specific heat of water is 4.184 J/g- °C over the entire liquid range
and that the specific heat of steam is 1.99 J/g- °C ( AHvap = 40.79 kJ/mol for water).

END OF EXAMINATION

USEFUL CONSTANTS:

Gas constant, R = 8.3145 J *mol™?- K1=0.083145 dm?3- bar - mol?- K= 0.08206 L atm mol?*- K?
1Pa-m3=1kPal =1N'm =1

1 atm =101 325 Pa = 760 mmHg = 760 torr

Avogadro’s Number, Na = 6.022 x 10?3 mol*

Planck’s constant, h = 6.626 x 103* Js

Speed of light, c = 2.998 x 10% ms?
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