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SECTION A

Question 1

(a) Define the term ligand giving an example............ccccoevveviivecieiecienneennn, (2)

(b) Distinguish between monodentate and polydentate ligands................. (2)

(c) Study the table below and use the information to answer the questions that follow
Element | Na Mg Al Si 3 3 S Cl
Atomic 1.90 1.60 1.43 152 1.28 127 0.98
radius
Ionic 0.95 0.65 0.50 2.71 8 (s 1.84 1.81
radius
s 492 743 3.79 791 1060 1003 1254
Ionization
energy
(i) Explain the gradual decrease of atomic radius across the period........... (2)
(ii)  The ionic radius of Na+, Mg2+ and Al3+ are less than the corresponding

atomic radius while the ionic radius of Cl- and S2-. Explain ............... 4
(iii)  Explain the general increase in the first ionization energy across the
period...(2)

(d) Briefly explain the concept of particle wave duality of matter.............c...c....... 2)

(e) What is the equation of De Broqlie wavelength? Define the terms............... 3)

(f) Calculate the De Broglie’s wavelength of a photon with a mass of 1.6 x 10 -27kg
travelling at 40 OF the 3peed OT Lighil. ... ... orrsemmrisimsmepmssasssssrmsaivesinsbmonntiots 3)

(g) State four quantum numbers used to characterise an electron in an atom and also
describe the information €ach GIVe.. ... cmiin i ssmssirrmnsssiventoss i ssses (4)

(h) Draw all the shapes of 2p orbitals. . ..vvnammmssnmmms i s e (3)

(i) Using an equation, explain Heisenberg’s uncertainityprinciple ................... (2)

(}) ‘State the sighificante 0L the TOHOWINE ....covciiiriramrasamiisnissisarssisniiimststsos (3)

(i) Radial wave function

(ii) Radial distribution function
(iii)  Angular wave function

Question 2

() Sketchiall the 3d arbHals. . .iiininsns amimming b inis st s e (5)
(b) Explain the shielding effect of Glootrons..... . iananimsiimevesssss b (2)
(c) List the line series in the hydrogen atomic spectrum...........ccccoccveveenecnicnn, (5)
(d) State the significance of the square of the wave function..........ccccccvevrieennnnnn 2)
(e) Draw and predict the shapes of the following molecules
(i) Vet L 1 e s ey [ e e et s el el s EER e 2)
(i)  Phosphorus pentafluoride................... e e e R e e e S (2)

(i) Sulphurfexathuoride....coiianamn o nii essiy 2)



Question 3

(a) Draw the molecular orbital diagrams for the following molecules and ions and each

case, determine the bond order and magnetic properties........c..coceccevveriniivirvesincnnnn. (10)
i 07
(i) N;'
(b) Sketch and describe graphs of variation of y and y* with the lenghth of a box X for n
=1, 2,3 and 4 for a particle in one dimensional boX......c..cccccovverrininercrciiniinennenn (8)
(O} State Hess? TaW. o tva s i it s s e e sl goon g et i s s (2)

Question 4

VOIS  oaiucunsiuinsamsssssissiosionsey (10)
0 Oy

iy IF¢

(iii) CIF3

(iv) HsF"

(v) PFy

(b) Predict the hybridization of the central atom in the molecules/ ions in (a) above...(5)

(c) The speed of a 2.5g projectile is known to be within 1.0 x 10°m/s. From the concept
of Heisenberg’s uncertainty principle, determine the minimum uncertainty in position
FOF THIE PRI o it it b s SR A oA s e S s e e (5)



