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Answer three (03) questions only.

). Answer all parts

A
i) Giving examples, explain the difference between double salts and coordination complexes.
i.) Write two examples for each of the following types of ligands.

a) cationic
b) bidentate
c) ambidentate

iy ~ What are the two ways that a bidentate ligand can bind to a metal ion.
iv)  Name the type of isomerism shown by complexes when ambidentate ligands are attached to

a central metal ion.
(25 marks)

i) What are the types of stereoisomerism?

if) The complexes [Co(NH3)s][Cr(CN)s] and [Co(CN)s][Cr(NH3)s] are examples of which
isomerism? Give reasons for your answer.

ii)  What type of isomerism is shown by the complex [CoCly(en):]". Briefly explain.

(25 marks)

i) A complex of the type [M(AA):Xz]"" is known to be optically active. What does this indicate
about the structure of the complex? Give one example of such a complex.

ii) Write the chemical formulas for the coordination complexes with the following IUPAC

names.
a. Potassium hexacyanoferrate (11)
b. Pentaammineaquacobalt (IIT)chloride
(20 marks)
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Write the TUP.
{Co(NH3)6“
ii) [Cr(HzO)@\

D.  Using valence bond theory, find each of the following,

4 ; (a)-(d), pertaining to the complexg
1) [Co(NH3)s]*" and ii) [FeClg]*"

a) Type of hybridization of central atom.
b) Whether inner or outer orbital complex.
c) Magnetic behavior. D.
d) Electron geometry {) Draw the ¢
(30 ma
2). Answer all parts. | ji) Calculate
- ‘ a. [M
A. b. C
1) Define the hapticity of a ligand. ‘ ,
i1)  Write the classes that can be categorized as organometallic compounds depending on thetyf iif) The IR s
of bonding between the metal and carbon. 2000 cm
iii)  Giving reasons, write the sum of the coordination number and oxidation number of the mef observat
M in the complex [M(en)>(C204)]Cl
(20 marly 3). Answer all
B. For the following questions, use the 18-electron rule as a guide. A. Write balan
. : . . i) Action
1)  Find the values for m, n in the following for the most stable complexes. .
6 il) Reactl
a. [(M°-CeHe)mCr(CO)n] i) Dissot
3. i
b. Fe(n’-allyl)(CO).CI] ) React
V) React
i) Draw the stable structures of the Fex(CO)y metal carbonyl.
iii) Calculaté the number of electrons present around the central metal ion.
B. Draw the
a) (CO)sMn—-Mn(CO)s i) SOs¢
= if) Crow
b) (© jii) Grap
§ 222 iv) Stru
@]
. O
OC° C s -
L ’ /8211 C. Wrnite
g?\} i) Int
i Fu
& i1)
% 8215 \ i) Vi
O 1 O L e . C'
G O P Ti:
\ C /

Feé,/ \FeZ \CI D
ogto- T g 2”?\070 5203 i)
CXZ “gj CS
o 0252 O

(35 marks)
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0 the complexeg it Write the [IUPAC names of the following complexes.
 [Co(NH3)s][Cr(C204)s]
i) [Cr(H20)(NH3)4(SCN)]Cl2 (20 marks)

D
30 marks) ) Draw the structure of cycloheptatriene which acts as n° ligand.
i) Calculate the oxidation number of the central metal atom of the following compounds.
a. [MnMe(CO)s]
b. CpoFe
nding on the type

ii) The IR spectrum of an organometallic complex shows CO IR stretching frequency around

b 2000 cm'with regard to that of free CO which lies around 2145 cm™. Give reasons for this
er of the mety

observation.
(25 marks)
(20 marks)
3). Answer all parts.
A Write balanced chemical reactions for the following.
i) Action of heat on LiNO3
i) Reaction of ionic nitride of Mg with water
i)  Dissociation of sulfurous acid
V)  Reaction of KOz in water
v)  Reaction CaO; with dilute H>SO4
g (20 marks)
B. Draw the structures of the following.
i) SOs cyclic trimer
ii) Crown structure of Sg
iif) Graphite
iv) Structure of XeF4 indicating the correct molecular geometry
(20 marks)
C. Write a short account of the following.
i)  Interhalogen compounds
i) Fullerenes
cl iii) Variation of atomic and ionic radii of d block elements
(30 marks)
~
Cl D.
1) Write five general properties of d block elements
| i1) Cerium (Ce) electronic configuration can be written as [Xe] 4f' 5d' 6s%, write the electronic
Mmarks) configuration of Lutetium.
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iif)

Giving reasons explain the following.
a.  Ce*is a strong oxidizing agent

b.  The silver atom has completely filled‘d’ orbitals (4d'°) in its ground state. Howe

it is considered as a transition element while Zn is not considered as a transition mg

(30 mar
4). Answer all parts.

A.
1)
ii)

Write the differences between natural radioactivity and artificial radioactivity.
1ii)

Define the terms nuclear fission and nuclear fusion.
Write down the balanced equations for the following nuclear reactions

a. A nuclide undergoes B~ decay and changes to 33Cs
b. Alpha emission of *§2Re

c. Formation of *1B through positron emission
d. Electron capture by ¢3

625m |
(35 marks
B.

Using crystal field theory predict the magnetic properties of the following two complexes. \
1)  [Fe(NHs)s]
ii) [Co(F)e]*

(20 marks)
What are the three types of “Boranes”

g

Categorize the following two molecules into appropriate types of boranes.

H

\ \\\\\H/III, /
© B B
/ "\
H H

H

b. BsHio
iii)

Boron trihalides exist as monomeric molecules, while the trihalides of the other elements of
the same group form dimeric structures. Explain.

(25 marks)
D.
i)  Briefly discuss the trend of “Thermal stability of carbonates of Group 2 elements.”
i1)

What are the two types of water hardness and the species that contribute to each?
(20 marks)

@REEE@@@

Page4of 4
CHM 1212: April/May 2024
Faculty of Fisheries and Marine Sciences & Technology

¢:
o
£
S
o
o
©
‘-—
o

S el
o
<<




nd state. However
)
a transition metal,

Bl souaduips
VINSEHNH Do) CIOL 9

‘_«&

g
€01

| 196V
Loy |

:gs.sc;ocg

L HRGIOUNUNY ig‘ ctxgz._

onn snn A7

- Jovesz

O\ P

-.

owel
WnGBHe L g

N qA E
| . g

ot oa,,

| yoasoL

.,, 52 §§

ooz | oo 3

| BrE'ee of

| ovody |
_._<,
8l

0 m*n_‘_w

s,,a

%32. ﬁw MW

,§.~ o :2.
. uefonN

ozo

oy VL

WneH YA

(30 marks)

eH o
N,W :

8 9] 41

ity.

vo <m. v
VA

§§ | ez 53« ,

e ..! ,H

PO By Pd Ud é 1y oz,

§3

&E

| OPe0uee | 800267 | LR
Yl vy
06 68

| 906881

sepeg
apiuy

SLLOvE
R

salivg
spieiueT

lzee) fLezl

wmugng  unpaousiing

4qd

-
oL

| oyeLl |
o wimujey

JH

oL

0108

§20'9%2
wnpey

LS wniey

LS

ey
88
LI |

mms

020'€2¢
uIURL

4
(8

S06'2E)
wngsag

: Omm

89v'v8
wnipany

| TZI6 | 00888 018

| weuodsz | umups

nz_,“ iz >g. 5

! s: | oy ES §%

o WinjueRL WIS

,_.._. ow MO v__a
1

« szm

wnpos

35 marks)

) complexes.

(20 marks)

anl m_= L
¥ %2

N:; _

om

Qz:

169
wnry

_._@,

$00'}
UBIPAH

H

elements of
25 marks)

agedof4



	scan0023_Part41
	scan0023_Part42
	scan0023_Part43
	scan0023_Part44
	scan0023_Part45

