Uva Wellassa University, Sri Lanka
End Semester Examination — March 2012
SCT 231-1 Inorganic Chemistry

\ S
. @i\w 2 Time: One (01) hour

Total three (03) questions
Answer all questions.

Avogadro constant, Ny = 6.022 % 10 # mol N
Electron charge (e) = 1.6022 x 10~ C
Electron mass = 9,1095x 10-% g
Universal gas constant, R = 8.314 JK mol N
Boltzmann constant, k = 1.3807 x ]0 % JK N
Plank’s constant, h = 6 626 x 10~ m kgs
Faraday’s constant, F = 9,.6485 x ] () C mol
Velocity of light, ¢ =2.998 x10 ™" m s
Proton mass = 1.67252 x 10 - #g
Neutron mass = 1.67495 x 10-% g

The abbreviations given are;

en = HZN\/\ 0xX = o
NH

2. 0
o
e}
01. a Write the IUPAC names for the following coordination complexes.

i [Ni(CO),]

i, [Mn(en),1,]CIO,

il [Co (NH,), CL]CI

b. Write the chemical formula for each of following complexes.

» i. tris(ethylenediamine)chromium(III) chloride
| ii, dichlorobis(ethylenediamine)platinum(IV) nitrate |

Compounds containing the SC* ion are colourless whereas those containing the Ti"”
ion are coloured. Explain briefly. |
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02.

d. i.  Specify which of the following structures exhibit geometric isomerism:

(I) linear  (IT) square-planar (III) tetrahedral (IV) octahedral
ii. Draw all possible stereoisomers for each of the following complexes. Label the
diastereoisomers as cis or trams. Clearly identify the cases where no
stereoisomers are possible.
(@  [NiNH,),CL] (square planar)
(II) traamminedichlorocobalt(III) ion.

e. A student has prepared a cobalt complex that has one of the following structures:

[CO(NH3)6]C13,[C0(NH3)5C1]C12, or [Co(NH,),CL]Cl. Briefly explain how the student
would distinguish between these possibilities experimentally.

f A student prepared three coordination compounds containing chromium, with the

following properties:

Cl ions in the solution .

Formula Colour ver formula unit @)
CrCl,.6H,0 Violet 3
CrCl,.6H,0 Light green 2
CrCl,.6H,0 Dark green 1

Write modern formula for these compounds and suggest a method to estimate the
number of C1 ~ ions present in solution in each case. :

~ (Hint: Some of the compounds may occur as hydrates.)
(50 marks)

a. Define following terms.

i Atomic number
ii.  Mass number

iii ~ Isotope ‘

ii,  Radioactive decay

b. Complete the following nuclear equations and identify X in each case specifing

special names if any:

i.  32Co+2%H - §%Co+X

i. 230 - WF+X

iii. %30+ fn > '%Sm+ 22Zn+ X

TG Stfontium-90 is one of the products of the ﬁss1on of uranium-235. The strontium-90 -

isotope is radicactive with a half-life of 28.1 yr, How long (in yr) will it take for o0
g of the isotope to be reduced to 0.200 g’
_ A (30 marks)
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03. Write a short account on two of the following topics.

i Uses of Isotopes
ii.  Coordination Compounds in Living Systems
i  Applications of organometallic complexes
o
T (20 marks)
1 18
1 2
H He
1008 2 13 14 15 5 17 | 40026
k] 4 3 [ K 3 v W
Li | Be B c N | 0 F | Ne
694 | 9012 1081 | 12011 | 14007 | 15999 | 18998 | z0.180
n |l u 12 “ | 15 16 7 | 1
' Na | Mg Al 8i P g Cl | Ar
22960 | 24305 | 3 4 5 5 7 8 5 0 1 12 [26982 | 28085 | 30974 | 3606 | 3545 | 30048
1 [ 20 21 | 23 24 | 25 [ 26 27 | 2 | 29 | 20| m 3 33 | 14 | 35 36
: K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Brx Ex
20.008 | 40.07¢ | 41056 | 7867 | 50042 | 51006 | 54032 | 55845 | 52032 | 50.602 | ¢2546 8538 | 60723 72.62 FA022 | P06 o001 | 2708
37 | 38 39 | W a | a 3 | 4 4 4 | 47 re 50 51 | s 53 | s4
Rb | St Y | Zt | Nb | Mo | Tc | Ru | Rh | Pa Cd | I | Sn | Sb | Te I | Xe
85468 | 67.60 | 86.906 | 91224 [ 92906 | 9596 | (o8) | 10107 | 10291 | 10642 | w7E7 | Miza1 | 11482 | 11871 | 12176 | 12760 | 12690 | 12129
[ s | s6 |swrn | m 73 | 74 5 | 76 7 [ [ | s | &1 82 83 | 34 85 | 86
. Cs | Ba | * | Hf | Ta [ W | Re | Os | I | Pt | Au | He | TI | Pb | Bi | Po | At | BEn
' 13291 | 13733 17349 | 180.95 | 18384 | 18621 | 19023 | 19222 | 19508 | 19697 | 20050 | 20433 | 2075 | 20398 | 209y | 10y | ceary
= | e | s Jesl03| w4 | 105 | w6 | 107 | 108 | 1 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18
Fr | Ru | # | Rf | Db | 8 | Bn | s [ Mt | Ds | Bg [ On | U | P | vup | Ly | Uus | Uuo
. 23y | (226; @5) | @68y | @7 | ey | @m | @ | ey | o) | s | s | @ | css) | @3 | g | oo
¥ Lanthanide [ s8 | 59 | e | el 6 | 68 [ 64 | 65 | 66 67 |68 | 0 | [ 7
series Ya [ Ce | Pr | Nd | Pm ( Sm | Eu | Gd | Th | Dy | Ho | Ex | Tn | ¥0 | Lu
13891 | 14012 | 14091 | 14424 | (145) | 15036 | 15196 | 15725 | 15893 | 16250 | 16493 | 16726 | 16393 | 17305 | 17497
# Actinide 89 96 | s %2 | 93 9 [ 95 | 96 o7 [ o8 99 | w0 [ w1 [ e | 108
st Ac Th Pa u Np Pu | Am | Cm Dk of Es Tm | Md | Nu Lx
(227) | 23204 | 23104 | 23803 | (3N | @4 | @43 | ean | @4n | @sh | @5t | esn | o) | ese) | e

Periodic Table of elements

‘ From http:// hitp://www.chem.qmul.ac.uk/iupac/AtWt/table.gif, March 08,2012
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