
EASTERFI UNIVERSITY, SRI LANKA

EXAMIN^A'TION FIRST SEMESTER IN SCIENCE-202112022 (Mar 2024)
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Answer all questions Time allowed: Two hours

1 (a) Write down the coordination

metal in each of the following.

(i) [Mno+l-

(ii) K[CuClz]

(i i i) Naa [Co (CzO +) zBr zf

(iv) [Cr(EDrA)]-

numher and the oxidation number of the

(20 Marks)

(b) Givethe correct IUPAC name for each of the following coordination compounds.

(i) NazfNi(CN)+l (ii) [Mn(en)zlz]ClO+

(20 Mark$,r11.

(c) Draw all the structures possible fbr the fbllowing complexes. Indicate the stereoisomers
wherever possible.

(i) tNi(NHzlzClzl (ii) lFe(en)zBrzl+

(30 Marks)

(d) Calculate the crystal field stabilization energies (CFSE) of Co (II) complexes

having octahedral coordination with (i) Cf (it CN-. Justify these complexes in the order

of increasing stability?

(30 Marks)
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2 (a) Write down the I electronic configuration of each
following complexes and draw the energy level
occupancy of the electrons in the d-orbitals.

of the transition metal ion in
splitting diagrams to show
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(30 Marks)

(b) {i) Explain the type of hybridization in [Co(I.{Hr)013+ and [Fe(HzO)of2*.

Calculate the sp\nonly magnetic moment of the two complexes mentioned in (i)

(20 Marks)

(c) Explain the following type of isomerism by using an example for each of them.

(i) linkage isomerism (ii) polymerisation isomerism (iii) geometricai isomerism

(30 Marks)

(d) Using crystal field theory, draw the crystal field d-orbital energy level diagram for

each of the following complexes by assigning electrons to 3d orbitals of the metal ions.

(i) [Co(en)z]2* (ii) [FeFo]3-

(20 Marks)

3 (a) Explain the following:

(i) Spectrochemical series (ii) Charge transfer spectra

(b) Explain the difference between the therrnodynamic and the

coordination compounds by using a suitable example.

(20 Marks)

(c) Hydrogen can be placed with alkali metals or with halogens. Give four reasons for each

of them and explainwhy it is placed in period I.

(30 marks)

til) List Dut tbul snn\\ar\\ns m{ {\ss\rm\u\t\esbct$reen de$\snts ot subgroup \A an{\$ .

{20 Nlarks)

kinetic stability of

(30 marks)
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4) (a) Catculate the Miller indices of the planes for the intercepts given below and draw the

Miller planes in a cubic unit cell.

(i)%a,/ob,a (ii) a,b,c (iii)t/4a,a",Yac (iv)2a,b,c

(20 Marks)

(b) Determine the Miller indices of the planes of the cubic systems shown below.

(20 Marks)

fr#t(c) Derive the Bragg's equation for the determination of inter-planer

spacing of a cubic crystal system.

(20 Marks)

(d) A powder diffraction photograph of an element X showed diffraction lines at the

following distances (in mm) from the central spot.

12.1 . 17 .7, 21 .0, 24.3, 27 .2, 29.9, 34.7, 3 6.9, 39.9, 40.9, 42.9

(l) Calculate 111s fuz +ly' +12 values for each line.

(Il) Determine the common divisor constant.

(llI) Identifu the unit cell and determine its dimension when 71 pm X-ray is used.

(Assume that the radius of camera is 5.75 cm)

(40 marks)
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