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SECTION "A''
[l5Q x I = 15 marks]

Select the most appropriate answer.

The shape, the number of lone pairs and bond pair electrons in the ClFr molecule are

[ ]Tetrahedral;land3 [ ]Trigonal planar;0and3
[ ] Square planar; 0 and 4 [ ] Trigonal bipyramid; 2 and 3

Which statement is incorrect in regard to tetrahedral complex?

[ ] All the tetrahedral complexes are high-spin.
[ ] The direction of orbitals doesn't coincide with direction of ligands.

[ ] The crystal field splitting in tetrahedral complexes is more significant than in
octahedral fields.

[ ] The central metal ion with low oxidation state favors the formation of tetrahedral complex.

What is the relationship between these two complex ions; [Zn(NCS)+]2- and

lZn(SCN)+12-?
[ ] Linkage isomers [ ] Coordination isomers

[ ] Ionization isomers [ ]Optical isomers

The method by which electrical conduction can occur in lithium metal is

[ ]Half-filledband [ ]lmpurityband [ ]Overlappingband[ ]Valenceband

2.

J

4.

5o The value of attractive force (F) between nucleus and an electron at covalent radius may
be converted to the electronegativity values on the Pauling scale by using the relation
[ ]0.744+0.359x 22"1""1i,"/r t 10.744+o.lsgx Z"p""rin"F
| )0.744+0.359x zz"n""ri"Jrz L )0.744+0.059x z"r"aiuJr2

6.

7

which one of the following is expected to exhibit a Jahn-Teller distortion?
[ ][cr(oH2)6]r* [ ][Fe(cN)6]2- t ltMn(cN)ul3- t ltMn(oHr)ulr*

Which of the following statements is incoruect ?

[ ] Arsenic appears in three allotropic forms and the stable form is silver-grey solid.
[ ] Organic arsenic can cause neither cancer, nor DNA damage.

[ ] Arsenic'is a component that is extremely easy to convert water soluble form.
[ ] High exposure to inorganic arsenic can cause infertility and miscarriages with woman

The CFSE for a low-spin dafor octahedral complex is:

[]-0.aAo []-0.6Ao []-l.2Ao ll-2.aLo
8

I Which of the following is the paramagnetic in nature?

[ ]co [ ]Nz [ ]No [ ] or2-

t.



10.

il

t2.

13.

14.

The total number of electrons involved tbr the delocalization of z- bonding in 03 is
tl4 t 16 t 18 t ltO

Consider a nuclear reaction: " nAl + X ----------> l',sP * r6n. The projectile (X) used
in the reaction is

t ] Adeuteron t I A gammaphoton [ ] An alphaparticle t I A neutron

Which of the following species tbrm an iso-electronic series?

[ ] [NO]*, tCNl-and N2 [ ] O:, [NO]* and [CN]-
[ ] oz, [oz]- and [oz]2' [ 1 No. lcNl'anoior]'

Which one of the following complex ion does not obey EAN rule?

[ ][ptcl6]2- [ ][Ni(NH3)6]2* [ ][Fe(CN)6]a- [ ][pd(NH])611*

A radioactive isotope with an N/P ratio high than the stable value tends to stabilize by

[ ] Positron emission [ ] Proton emission

[ ]Electroncapture [ ]B-emission

The ligand 8-hydroxyquinolinol ion is typically
[ ] Bidentate, and an N,N'-donor [ ] Monodentate, and an N-donor
[ ] Bidentate, and an N,O'-donor [ ] Monodentate, and an O-donor

SECTION "B"

o
r5.

[5Q"]=5marks]

Fill in the blanks with most appropriate value or words.

16. The type of hybridization involved in the IFr molecule is

17.

l9

Considering the theoretical mass of a2He 
as 4.0341 l6 amu and actual mass of a2He 

as

4.0039, the amount of energy that will be required to separate all nucleons of I mole of
helium atoms is

18. The type of structure adopted by metal, zinc (Zn) is given by

In world war II, two atom bombs ( "tU and 
23ePu; were blasted in Japan. The nuclear

o-

process on which they were based, is called

20. The order of energy of MO for Oz molecule is
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SECTION.'C''

Attempt ANY FItr/E quesrions. (e.N. I is c.ompulsory).

l' a. Ansrver the foilowing questions based on the given comprex compounds.

I. [Co (NH:)s NO2] Ct2

III. [Co (en)2C12]*

6rt

"L$

Course : CHEM 102
Semester : II
F. M. :55

.( r:rlH: i:Cl:lCl:
o

D

IV. \H:

2

[,.]-H.;+C.''

t)

[4 x 0.5 :2]
[0.s1
[0.5]
lll

b' Define vsEpR theory- Give major posturates of vsEpR theory. U+2:31

4. a. Define lattice energy. Usi
bromide

ng the infbrmation given berow. carcurate the rattice energy of

i. Write the IUpAC names of the compounds l, II. III and IV.ii. What are possible linkage iro*".. o?l ?
iii. Write down the geomer;ical isomers of II.
iv. Write down the optical isomers of lll.

1J

a' write the comnlete nuclear equation tbr the following radioactive isotopes. [4 x I = 4]i. ,2q,Th (o- iecay) rvr !"w ':'lY;];;'?p_ 
a."uy)iii.27 liZn 1p 

* emission) . ir, ,,r;G; 
1ltr.tron capture)b' Define spectrochemical series. Show the crystal nLrJ rpii,ting due to srrong f.ield ligand(cN-) and weak fierd rigand ( cr-) tating a r"r.ren...irpr.i. e - 

t2l
a. Explain the deroca-rizationn-bonding in nitrate (Nor-) on the basis of Mor. t3lb' How does werner's coordinatio;;h;o.y explain different valencies in a complexcompound? Arso justifv prediction of glometrt 

";;;;; ;rmpound. 
[2+ t=31

I I +2=31

-

I

Reactions AH [KJ mol- l
K(s) + % Brz() .-+K Br(s) -392

K(s)

-+ 
K(g) +90

K(e)

-> 
K"(g) *e' +420

1/z Br2() -___> B(e) +n2
B(s) * e- _) Br-(g) -342

b' compare methods by which conduction occurs in lithium and beryllium metal t3l

rr. [Pt (NHr)z ctz]



5 Give the reasonable explanation fbr fbllowing facts. [3 x 2 : 6]
a. PCls molecule exists but PHs does not exist.
b. Outer orbital complexes are labile whereas inner orbital complexes are more stable.
c. The conductivity of semiconductors increases ,rvith temperature rvhich is converse tbr

metal.

6. a. Det'ine heavy metal toxicity? Discuss brietly about environmental and biochemical
impacts of Lead. I l+2:3]

b. What do you mean by gerade and ungerade symmetry of molecular orbitals? How would

s-p and p-p combination of atomic orbitals result BMO and ABMO through diffbrent
modes of orbital overlap? [ l+2 : 3]

7 Distinguish between tbllowings (at least 3 points)

i. Coordination compounds and double salt.

ii. Nuclear fission and fusion.
iii. n-type and p+ype semi-conductors

[3 x 2:61

SECTION "D''
[3Q * 8:24 marks]

Attempt ANY THREE questions.

8. a. Deduce a theoretical expression to determine the lattice-energy of ionic solids. t4l
b. Define the term polarizability. Discuss the different factors favoring the polarization

and hence covalency. [l+3:4]

a

J

9. a.

b.

10. a.

b.

I l. a.

b.

Define crystal treld stabilization energy. How does crystal field theory explain crystal

field splitting in tetrahedralcomplex? [l+3:4]
Draw ihe molecular orbital energy level diagram fbr 82 molecule and NO molecule with

their MO contiguration. Also predict the bond order and magnetic properties. t4l

What are labile and stable complexes? Explain with suitable examples on the basis of
VBT and also mention the limitations of VBT. I l+2+ l:4]
Define binding energy. Deduce the equation for radioactive disintegration rate law- Also

show the tratitife period. [l+ 3: 4]

State Jahn- Teller theorem. Discuss the Jahn-Teller distortion of octahedral complex

of metal ion with de configuration. [l+3:41
How does band theory explain the differences between conductors, insulator and

semiconductor? t4]
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Day I-II il-l lt-lt llt-l llt-trSunday PHYS I02
PHYS II4 EPEG3I5

ETEG 303
MEEG 3I7
COMP 306
MATH 322
GEOM 3IO
CIEC 3I]
ENVS 3I8
ENVS 345
PHAR 3I I

BtoT 30s
PIIYS 3I 1

JMonda,v
EEEG 2I5
MEUC 202
COMP 23I
CEEC 20I
ctEc 206

CHEM 2I2
HBto 2t2
P[{YS 2 t I

crjEC 2t3

September 4

ber 5Sc

COMP 3I5

'l'uesda
ENCT t02 EEEC 202September 6 Wednesday

MEEC 3I8
COMP 304
COMP 409
GEOM 313
CIEG 3I4
I]NVS 337
MEEC 306
PHAR 3I5
BtoT 30e
PHYS3I4Septernber 7 Thursday

MCSC 202
PHYS 207
CHEM 203
Bto'r 207

COMP 316 EPEC 3I8
F:TEC 304

Friday MATH IO4
MATt-t t02
STAT IOI

MCSC 2OI

Contoller of Examinations

(Sheets 2 of 3)

)



I

I

(



t

KATI IMANDIJ IJNIVERSI]'Y
llnd-Semester Exami nations

August/ Septembe r, 20 17

Date

Septc-nrber l0

September

l-il ll-ll lil -l ilt -il
COEC i0t
ETEG 305
MEEG 3I6
COMP 34I
cFtoM.i07
CIF:C 3 IO
I.:NVS 3J I

PHAR 316
BtoT'305

{

io
Note: Exam;:i:;;:l:,:f;:,;f;,,,j;,!,::iff 

l:;,.;:,:::!;::;,:i,i,:l:, 
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