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CHEMISTRY

( General )
Course : 501
( Inorganic and Physical Chemistry )
Full Marks : 64
Pass Marks : 26
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Write the answers to the separate Halves
in separate books

FIRST HALF
( Inorganic Chemistry )
(Marks : 32)
1. 9% WZ%T M Sferear : 1x3=3

Select the correct answer :
(a) 238U IR *[T GFHGT o1 o0 I o1

5R6 B N Ffe @R S Teow
oDl 23

The nucleus résulting from 23'8U after

successive emission of two o particles
and four P particles is

) 23Th (i) 233Pu
(i) 239Ra () QU
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(2)

(b) R ITTRGXT AR oe R
iR Beotm R AT B9

Sodium  borohydride reacts with
propanone to give

(i) &’ / propane
(i) R / butane
(iii) 2’TN-2-%% / propane-2-o}
(iv) @’T°M-1-% / propane-1-o]

() w1 BRBR @R @R aow Raferar
1S 2 2

‘Japanese itai-itai disease has been
attributed to

i) Pb
(i) Hg
(iii) Cd
(iv) As’
2. woe fmRees ey sfqr . 2x3=6

Answer the following :

(a) couiEn TR R R Rewe wm
ferar 1 1+1=2

What is radioactive tracer? Write its use
in medical science.
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(3)

(b) ToeTRe R &7 TR acaeR Racw @51 It
ferar. 2

What is Nessler’s reagent? Write a note
on its uses.

(c) Shza Rafern o @i ot foram | 2
Write a note on the poisoning effect of
lead. .
3. R Ol Gl 2¥ Teq AT 314,x2=7

Answer any two questions :

(@) T e uF sI&h e R e ek
HRTOR wore 3T e A B2 2+1%=3%
What do you mean by binding energy-
and mass defect? How is nuclear
stability related to binding energy?

(b) s ({gAn R RERw 3w e, ST
T oI e Fefs 301 e TR =9
39.962384 am.u., FJWG'EA FFNF
1-007825 amu. 9F MR
1-008665 am.u. iR =AW &
R ? 3%
Calculate packing fraction, mass defect
and nuclear binding energy for argon
(39 Ar) atom. Mass of the isotope of argon
is 39-962384 a.m.u., mass of hydrogen
atom is 1-007825 a.m.u. and mass of

pneutron is 1-008665 a.m.u. What does
the value of packing fraction imply?
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(4)

() “wERe uSewr BRo e T BR R
CITCT o1 &S I F1 1 . 1%+2=3Y%

Name three methods of separation of
isotopes and describe any one.

(d) Y o for o 2+1%=3%
Write short notes on :
() o e R
Thermonuclear reaction
(i) I coRFT
| Artificial radioactivity

4. (o) oIS N QT WORI IR oAme- ‘

e far (R e o) - 1x3=3

Give one method of preparation of each
of the following (any three) :

G B o=
Silica gel
(ii) BRI @ RCERS
Potassium ferrocyanide
(i) TFAm I YIRS
- Sodium borohydride
(iv) TR R g
Lithium aluminium hydride

_-3500/339
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(S)

(b) ToTS f7a (NMIART ATORFT GBILF A4 IRZT
forar -

Give one important use of each of the
following :

() NayS;03
(ii) Naz[Co(NO,)¢]

2

(c) =re fran RigaR = o1 (R e ) = 2
Complete the following reactions (any
two) :

(i) NaBH, +HCl— ?
(i) Na,COjz +Na,S+S0, — ?
(i) K3[Fe(CN)g] +FeSO, — ?

5. i e fofbr o Beq FfRar: 3x3=9

Answer any three questions :

(@) BUaRa 57 % Yo @1 @Rt @emE
e ATz 71 ? 1+2=3

What is haemoglobin? How does it
transfer oxygen from lungs to tissues?

(b) e ofEre T o bt i
I |

Explain the role of sodium anpg
potassium in biological systems.

—3500/339
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(6)

(c) TFRTTRS RN Rafern oo weamwar w41 | 3
Discuss the poisoning effect of mercury
on human body.

(d) =R Aferme e aem Ragy By ) 3

Write the role of zinc in biological
system.

SECOND HALF
( Physical Chemistry )
( Marks :'32)

6. wa T A Sfrear :
Select the correct answer :
(a) NS ST TIZAT (2R
An example of negative catalysis is
() V,05 3 TifFE® SO, IS0, ¢ &R
oxidation of SO, to SO; in presence
of V,05
(@) Fe I Toifefds N, % H, 3 Ritmre
NH;3 3 Seoma ,
reaction of N, and H, to form NHj
in presence of Fe
(i) H3PO, 3 Toif&® H,0, 3 Rcarem
decomposition of H;0, in presence
of H3PO,

(v) Pt I TAf3foe NH, 7 s

o:ddatjon of NHj3 in presence of Pt
1 4p—3500/339
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(7)

(b) N = RT I A1 OF GO ARFIT RN
77

A system containing liquid water and
water vapour has the number of phases
equal to

@j O
G 1
(i) 2
() 3

(c) WTIFeRd XS T R I A1t Na‘*
o Ba2*t T SIo% HYOR W T T

The correct order of coagulating powers
of A1+, Na* and Ba?* on a negatively
charged sol is

() Na* > Ba?* >A13*
(i) Ba?* >Na* > A13*
(i) A13* >Na* > Ba?*

(i) A% >Ba?* >Na*
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(8)

UNIT—I

7. R G @Bl 2@ TE1 IRA 5

Answer any one question :

(@) (i) FoRI TN = NGO B 1 &Ry
TOre TN ¥ AW «fkehh, RY’s R
afEe wF TRAm FREW e
“fRJI2er VG 00091, 0- 0425, TF
0-0128197! m? equiv’! 2w, Wy
aeore e GfRey g ARaifder
Fefa 11 1%+2Y%=4

Write Kohlrausch’s law of
independent migration of ions. The
equivalent conductances of
aqueous sodium acetate,
hydrochloric acid and sodium
chloride at infinite dilution
are 0-0091, 0-0425 and
0-01281Q°! m? equiv™! respec-
tively. Calculate the equivalent
conductance’ of acetic acid at
infinite dilution.
(i) ST ARNerer M R 3@ 2 1

What do you mean by ionic
mobility?

14P—3500/339 ( Continued ) .



(9)

(b) Rz A 2 fReeR S AR R
fefag arc BoFF “rafo I 40 | 1+4=5

What is transport number? Describe
Hittorf’s method for the determination of
transport number of silver ion.

UNIT—II

8. (o) TXGTH LA I I I T pH
@ Fefa 7R AR, 3 A 2

Describe how the pH of a solution can be
determined by wusing a hydrogen

electrode.

(b) W fegq B FAMPIND! Topeiret 41 | 2
Deduce Nernst equation for cell
potential.

931/ Or

wore Rl @GR e.m.f. SO ¥4 1 T sy
Ag /Ag* W® Zn [Zn?* SR o Req
IYFH +0- 80V HF -0-76V : 2

Calculate the e.m.f. of the following cell.
Given that the standard potentials of

Ag/Ag* and Zn/Zn?* half-cells are
+0-80V and -0-76V respectively :

Zn|Zn®* (0:001 M) ||Ag* (0-1 M)|Ag

1 pP—3500/339
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(10)

(c) oo far FREEe wEive a R

forn 1+1=2
Write the cell reactions of the following
cells :

(i) Fe(s)|Fe?* (ag)|lcu®* (ag)|Cu (g
(i) Al{)|AI%* (aq)||Ag* (aq) |Ag (8)
UNIT—III

9. SRR e Wew B2 @RI SRemT s
oA 0 | 1+3=4
What is adsorption isotherm? Deduce
Langmuir’s adsorption isotherm. -

</ Or

TRCNET I SRR CNd B g e
PTG BB I (A1CE 27 Trrzaet faan 242=4

Distinguish  between  absorption ang
adsorption. What are homogeneous ang
heterogeneous catalyses? Give examples.

UNIT—IV

10. IT-ARARN I~ SFO! A BIR 74T 39677 7097
fam R ogm Frogmiar R = =9 3+1=4
Draw and explain the phase diagram of
ice-water-water vapour system. Why does

the degree of freedom of a system become
zero at triple point?

14p—3500/339 ( Continued )
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(11)

21/ Or

‘Argl’ TF T’ IR @M, B wers faam
RfFarEs aRE o See R, form 4

Explain the terms ‘phases’ and ‘components’.
Write the number of phases and components
of the following reactions :

(i) MgCO3 () = MgO(s) + CO, g)

(i) PCls (g) = PCl; (g) +Cl, (g)
(3’9) when Ppcy, =Pqy,

- UNIT—V

11. (a) mﬁwwﬁﬁmmﬂaﬂm{qﬁm 2

Write the differences between lyophobic
and lyophilic colloids.

(b) TS AFOIIT O1 FYEA AT IFT 3547 | 3

Write two general methods for
preparation of colloids.

9211/ Or
wore FICRREM 5 (1 fore 1%+1%=3

Write short notes on the following :

(i) FHFIA TG / Protective colloid
(ii) C°(I%E=A / Peptization
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(12)

UNIT—VI

12. (o) SCETEIPTERG FAIgeniced f@ce fR
el : 2

State and explain the law of
photochemical equivalence.

(b) CeTRIG-Re FJach! oo <1 | 3

Derive Lambert-Beer law.
o]/ Or

SCARAPTERe R @RIeN Seeme %2
g SICeTRPTRE R CPRIOR Besi

QR o1 RgIWT I W B, IRMFA 1 1+2=3
What is quantum yield of a
photochemical reaction? Discuss the
reason for high and low quantum yield of
some photochemical reactions.

% K Kk
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