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Section A

Instructions:

l) All Questions are compulsory.

2) For MCQS mark ric (i) lor correcr answer. No marks tor muttiple tics (1i).

3) Section A should be submined ro Jr. Supervisor imnediately after firsr j0 min.

Q.1 Multiplc choice qu€stions. COMarks lev.l

20

11What is m:rxinlum oxidation state sho[r1by Mn?

b. +6

d. +5
aolor ol rrd_. il'on me a15 car t-e or! ibned to- --.

a. Small size ofmetal ion
b. Absorption ofUV light
c. Complete s subshell
d. Ircomplete r/shell

Mon conxror o\:ddt.on sldte :n lanlhJn.des -r -----.
a- +z
b. +3

d. +5

( on'plexes \\'rh ( N-+ ca{ (Lhibit -----atrd----geol-(r.ie..
a. Tetrahedml md Sq. planne.

b .oclahedrai

c. linear and tetraledral
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10

d. None ofthese

----- is high spin complex.

a. [co(]'IHr6lrt

b. lco(cN}13-

c. [CoIo]3'

d. None ofthese

Valance bond theory was applicd lo complexes by---
a. Linus Pauling

b. Alfted wemer

c. Sidgwick

d. None ofthese

The surlace area of the gas molecule of collision diameter '6'

is given by --.

b. II6

d.4n6?
A gas cannot be liquefled lf for thc gas ihc temperaturc is

geater than --'.
a. Criticr]temperature

b. Cdtical pressure

c. Critical vohure

d. Critical density

Which ofthe following is a unit ofviscosity coefficient of gas?

a, gm.cm'ls-l

b. gm.cm'ls

c, gm,cms'l

d. cm.gn,''l,s'l

If Ims velocity of gas is i00 cm s-t, its average velocity is '---.
a. 100 cm s_l

b. 0.01cm s'r

c.92.13cmsr
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d. 81.64 cm s-r 
ExM/P/.g/oo

11 lfat STP condilion the mean free pathola gas is 2.1x10'5 cm 1 3 3

then under --- atmosphere pressue, the mean free paih ofa
gas becomes 1 cm.

a. I

b.2.1xl0-!

c. 2.t

d- 2-1x105

12 lfmtes of diffxsion oftwo gases A and B are 4:1, the ratio of 1 3 3

their densities is --.
a. 1 :16

b. i:4
c. 1:8

d. l:2
13 Which of the following panmeter does not affect the surface 1 2 3

tensio[ of liquids?

a. Pressrrc

b. Temperatue

c. Compositiol

d. mass

14 If the property of solid is different ia different direction, then 1 I 4

. solid is said to exhibil -.-.

a. Isotropy

b- Anisotxopy

c. Allotropy

d. enantioEopy

15 Cubic crystal exhibit --- rectanguiar and *- diagoml plane I 2 4

of slllmelry.

a. 2and3

b. iard?
c. lard6
d. 6and3
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16 ln the cubic crystal the edge centeEd atom is shared by -.'*-.
a. 2 unit cells

b. I unit cell

c.4unitcell
d. 8 urit ceU

The adjacent (100) planes in simple cubic crystal are sepalated

by 6.22 A0, and then the rmit cell length ofcrystal is --- A0.

a. 3.1i

b.6.22

c. 12.44

d. 1.00

Il half-life period of a reaction is i ependent of initial

cooccnlradoll ofreactanrs, lhen order ol reaction is --.
a.0
b. 1

c.2
d.3

On ploaing log 0 k \ersus i/T. lhe slope of lhe suaighr liBe

gives ---a
a- E,/R

b. -E",R

c. Eal2.303R

d. -El2.303R

Tie 6rst order reaction is 75% completed in 32 minutes. For

50% completion it will tate -*.
a. 4 min

b. 8 min

c. 16 min

d. 32 min
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Scction B

Marks tevel CO

Q.2 Ansryer the following questions (Solve any Tlyo) 12

a) Wlat are actinides'l Discuss their elecxonic configurations. 6 Z I
b) Describe the separarion ol lanlhanides using ion exchange 6 2 l

separation &cthod.

c) Write nore on magnetic properries of3d transjtion et€menrs. 6 I l

Q.3 Anslver the followirg questions (Solvc any Tryo) 12

a) Define stercoisomerism and explain lypes ofisomerism. 6 2 z
b) Explain the relation between crystal field splitting pammeters 6 3 2

of octahedral and tetahedrai complexes and calculate CFSE

lor d5and d? in slrong field compler.

c) Explain the VBT on lhe basis ofgeometrv ofCN=4 and CN=6 6 4 2

compound s,ith suitable example.

Q.4 a) Answer the follo*ing qucstions (Sotve any Two) 12

i) Usjng equarion of kineric rheor_\, ofgdses, derive Boyle,s taw. 6 4 3

Charles's law and Gratram,s lalv ofdifftsion.
ii) Derive an equaiion for the mean free perh and discuss pressxre 6 j l

dep€ndence ofnean f.ee parh ofgas.

iii) Descrite usc ofosrwatd,s viscometer !o determine thc viscosity of 6 2 3

liquids.
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b)

,
Anslyer thc following questions (Solve aly l-our)

Catculate root nean square velocity of oxygen molecules in

the lungs atnomal body temperaturc. 370C.

Physical significance of Maxwell Bolizma.n distribulion law of

molecular velocities of 96.

The number of drops of water counted in falling drop meihod

using stalagmometer is 100, whereas the nu ber of drops of

an organic liquid is 280.Calculate the surface tension ol

organic liquid if surfacc tension of $ater is 0.07275 Nm rand

the densities of xaier and organic liquid are 0.998x10r kg m r

:no 0.75 5x l0' kg m ' r'specrir e r

"lhe product of pressure and voiumc of one mole of a ga's at

constant tempemture decreases with increase ol pressure

reaches to miiimrnn and again increascs ivith incrcase of

pressure', justiry the statemenl with the vr"n der waals

equation.

Prov€ that ihe excluded volune ler moleculc oIa gas is four times

the \,olume ofsi!gle ntolecule.

Answey the follo'iying questions (Solve any Tro)

Draw surtable schematic diagram of X_ray powder diiliaclion

photographic meihod. How the lines on photognph are

indexed, What infornation regarding lattice stluctule is

obiained?

f)erive kineiic equalion of first ordcr reaction- Show that half

life-time ol firsl order reaclion js independent of initial

concentration of rea{rtant,

Hal ife time offlrst order reaction is 30 minutes. How long it

will be for 90% completion ofihis reaction?

Calculate thc interplan* spacing oI planes (100), (110) and

(1il) of simple, body ceotered and face centered cubic

crystals. How the ratio of reciprocals of irterplaner spacing is

useful in investigating type ofspace lattice?

EXM/PlA9/OO
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Q.5 a)
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b) Atrs$cr the following questioDs (Solvc ary Three) 12

i) State and explain lar ofmass action. 4 I 4

ii) DmwstxuctureofunitcellofNaclcrystalandshowihatithas 4 2 4

four NaCl mol€cules pe. udt cell.

iii) Commentonfactorsinfluencitgmteofach€micalreaction. 4 1 4

iv) The frst order rcflection of monocluomatic beam of X-ray 4 2 4

liom a cubic oystalline marerial &oII1 plares (100), (110) and

(11 1) planes occuls at angle 5.9o, 8.4o and 5.2o respectively.

I ind lhe r}!e ofspace Ianicc olcrysralline marerial.
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