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SET-B
Answer either in English or in Assamese.

1. Choose the correct option in the following
questions : 1x5=5

e TR A R A Sie ¢
(i) The chief ore of nickel is :
erem 24 Siwles 2e ¢
(A) Bauxite
SEIRY
(B) Galena
QGDIN
g Penﬂandite
(ABTSIRE

(D) Malachite

RS
(i) The geometry of [Ni(CN4)]?- is :
[Ni(CNg)]?~ =i Sifife targ 3
(A) Tetrahedral |
DT
(B) Square planar
Pl ety

B05 GA 023B 2

- (ifi)

(iv)

(C) Octahedral
EENGE IR

(D) Trigonal bipyramidal
RoSh RRRRSE

The number of symmetry planes (o,) in
Gy, point group is @

Cy, [, oI5 2l TS e (o) F
PGE:

A 1
(B) 2
(&jr &
(D) 4
Which of the following pairs shows

almost identical atomic radii due to
lanthanoid contraction ?

OO (P! @I T2 28 Ao AR &
QR SARARE TR (IR

(A) Na and K
Na 9% K

(B) Mg and Ca
Mg 9= Ca

B05 GA 023B 3 Contd.



(C) Zr and Hf
Zr 9<% Hf

(D) N and P
N 9 P

(v) Mass defect is due to:

w1 foq R 24
.(A) Loss of electrons
G WO
(B) Conversion of mass into energy
©q *I[SCe A -
(C) Loss of neutrons
e o
(D) Chemical reaction
Tt e

2. Answer any five from the following
questions : 2%5=10

weTo 7l ePTIES 7RI e sishie Seq fom g

() How many planes of symmetry does
NH3 molecule have ?

NH; 93 i< sifiifes smneet wiw 2

BO5 GA 023B 4

(@

(iti)

(v)

)

(vi)

Complete the following nuclear
reactions :

weTe firal e Riarng = w4 ¢

) 2T S W e

(i) VA e P S e

What is spectrochemical series?
Arrange the following ligands in
increasing order of field strength :

aﬁ%ﬁ\w%ﬂﬁ“%ﬂ—%mmm
i I Sfas e ¢

CI",'NH;, CN~, H,0

State Jahn-Teller theorem.

GIF-(5TIR Boielwcht g vl |

Why are Cu (I) compounds unstable in

‘aqueous solution ?

e e Cu (I) GRS A 728 [59e

What is the role of iodine in the van
Arkel-de Boer process ?

j SIEE-16 99 efEe s Teas e 2

B05 GA 023B - 5) Contd.



(vii) Write any two differences between

lanthanoids and actinoids. -

’ m’iwwa%’ammw RicalcaTt ot i1k
femtl

(vuz) ‘A species lies above the line joining

(g

two adjacent oxidation states in a Frost
diagram. What does it indicate ?

2 fars afom Bt SR S et o B

I TR SRF TR I @RUTER 854S
<A | ol ] [ Pz

‘What is a qu:adrup_le 'b_ond? In

[ReyClg]2~ how many bonds exist
between the two Re atoms ?

Sl R R [RepClg]?- ¥ Re

SR e R I AWF?

)

Mention any two symmetry elements

_present in T4 point group.

,Tdﬁﬁcﬂmwﬁmﬁgﬁ emamﬁﬁ-s

TS FA TE 7|

BO5 GA 023B 6

Answer any four from the following

questions :

()

.Ag ? Explain. .

5x4=20

Discuss the splitting of d-orbitals in
tetrahedral complexes using Crystal
Field Theory. Why is A; smaller than
L.J p G 3RO '43+1:'—'5'

i mww#ﬁmwﬁa
" IRRS d-SRREe Reeme Raw:

(@)

~ process.

»W@WWlAt,Ao,wwﬁm{@ﬁmi

What is Mond’s process ? Which metal
is punﬁed by Mond’s process ? Discuss
the role of carbon monoxide in Mond’s

' - 1+1+43=5

e ofFq 52 NeT AP GERUR WgE

(iti)

BOS5 GA 023B

R 391 2 TR e IR TemRes

R I SIS =4

How do you calculate standard potential
for non-adjacent species in a Latimer

. diagram of an element ? Illustrate with

an example.’

R eBTe S-S SR A e

-ﬁwmmﬂWW%\wmﬁWﬁ

{@ﬁﬁffnl
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(iv) Write the electronic configuration of

v)

Cerium and Europium. Discuss the
unportant ox1da110n states of lanthanides.

%ﬁmwmﬁmmmﬁmﬁwﬁm
mﬁﬁwewﬁwmwﬁmwﬁm
M-

What do you mean by binding energy
of a nucleus ? Calculate the binding

_energy per nucleon of 0. Given

Rl wiwm < e & g@e ofom

-ﬁ@ﬁsﬂamﬁwﬁm@w%ﬂww

Mass of AISO' = 15.9949 am.u.
1607 &9 = 15.9949a.m.u.
Mass of lH =1.007825a.m.u.

- lH"%"=1.007825a.m.u..

(vi)

.' Mass of in= 1.008665a.m.u.

(l) n-g 3= 1.008665a.m.u.

Discuss tetragonal distortion in
octahedral complexes. Why it occurs ?

Wﬂ@ﬁﬂ@wmmr@q
ﬁyﬁﬁmmmwmiﬁqsﬁﬁiw

. BO5GA 023B . 8.

(vii)

(vii)

Write the general electronic conﬁguratlon
of first row transition elements. Explain -
why transition metal compounds are

“often colored.

s 19 o T e X

'WWIWW@WW?@H

@ﬁﬂwﬁﬁﬂn

Discuss the symmetry elements present
in Cy, and Cj3, point groups in. detall'
by giving sultable examples.

CoyTIT Cs, R csn%— % AR ST -
R Soige w«ﬁ e Regena S

=

: Answer any one from the fo]lowmg questions: ' -

10:

—a—ﬁmmwﬁmmeﬁ*f o e o

UN

B05 GA 023B

Explain the concept of symmetry
elements and symmetry operations with
suitable examples. Describe the method

of determining the point group of a
molecule stepwise.

R S s RS PG D o
e TS I | B S /g (oo
fefe I SO0 TSR 3 |



(i) (a) What is a Latimer diagram ? What

(b)

(c)

is its utility ? Explain with examples.

4
@ @iba F2 TaR Samfie &
Swizgel ft it /4|
How can you predict dis-
proportionation with the help of
Latimer diagram ? 2
TN @b TS @FET
AP s TR 2R

From the Latimer diagram of
Chlorine given below, calculate the
value of the standard potential for
the reduction of CIO- to CI- in
basic medium. 4

oo G 7€ F R @R @ibas
o9 FIFW AT ClIO--F *[ Cl-
Reifie $99 AR i [eaa T st
sl ‘

clO™ +042 )CIQ +1.36‘>Clh

T

E°=?

(@) (@) What are the chief ores of

B05 GA 023B

titanium ? Give their chemical
formulae. _ 2

10

|

(b)

DIRBIAIR 24 SRRl 7 e Fdes
IAES ATO |

What is titanium' sponge ? How
can titanium be extracted and
purified from their ores ? Explain.
the methods. ‘ 8

BiniNaT e e GiRbiRmY 2
SRR 9 FET T o
AR R AR 2 AwoTR 3
Sl :

(tv) Write short notes on the following :

22x4=10

TS Rl R @i b3 (il foral 2

(@
(b)

(c)

(d)

B0OS GA 023B

Rate of radioactive .disintegration
CoGEn 96~ g9
Ellingham diagrams

G2 oo

Factors affecting the magnitude of
Ao

Ao AT ZeiiTe m

Nuclear Fusion

eFE TS

1l
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SET-B

Answer either in English or in Assamese.

1. Answer the following-questions : 1:¢3=5
(@) Give the example of a fibrous protein.
PRI b Gree i | |
(b) What is a prosthetic éroup ?
YTBoP oA e
" (c) Write the [UPAC name of cinnamic acid.
foeifsie «few IUPAC =13 i |

(d). Complete the following reaction :
o RIRFIO! il <1 ¢

HQSO4, low temp.

ROH + HONO, (HNO,)

(e) What happens when nitroalkane is
reduced by Zn and HCI?

q2G G Zn @WHCI@ﬁanﬁm
&=

B0O5 GA 024B 2

© BO5 GA024B 3

2. Answer the following : (any five) 2x5=10
Riceiea ¢bi9 Tex el ¢

(a) Explain the aromatic character of
S-membered heterocyclic compounds.

- ¢SSR GERIGIS [E @ioE &Sy ek =51 |

(b) What happens when nitroalkanes is
allowed to condense with an aldehyde ?
Write the reaction involved.

TRY T G2 F91® Ty TR
& 962 R 790 Tfvw [iferar &4 | :

() How will you prepare carboxylic acids
- using Grignard reagent9

Grignard RS “t carboxylic L‘IT'BTG
(P By FfRA1 2

(d) What happens when Phthalic anhydride
is heated with 2 mol phenols in
presence of anhydrous ZnCl.

W ZnClL-3 SoAfFfos (e «ziznizes
F9® 2mol e i 3@ & =2

(e) Compare the acidity of pyrrole and
N-alkyl amines.

N-alkyl amines [ %3361 WifFFo wom)
L I

Contd.



acid. Why is it optlcally inactive ?

@)

NGE

)

Draw the structure of meso-tartaric

1+1=2

meso—tartanc WWWI?WW'}

What is haleform reacﬁoq? Explain
'Wlth suitable example. .

ﬁﬁmﬁs?ﬁmma@mn

How wﬂl you prepare lactic acid startlng
from acétaldehyde?

meafs@mw

Raiiiid

Complete the followmg reactlons :

1+1=2
Wﬁﬁwﬂqﬁmcfwo

0

| COH
» NaOH +CaO A,
A | :CO2 H (alone)

Pyridine undergoes. electrophilic
substitution at position-3. Explain.

Pyridine-9 ©-R NS electrop_hlhe
substitution R FT31 IO |

' BO5SGA024B~ . 4

3. Answer any four from the following :

mmwm«

@ )

b) @
(i)
BOS GA 024B

" synthesis of furan derivatives.

- 5x4=20

Usmg Paal-Knorr synthesis, write
the general method for the

Paal-Knorr FCS¥IN AQYAS furan-3. -
TP YR SO et el
Pyridine- fails t-o.underge Friedel-

Craft reaction. Explam VVlth proper '
Jusuﬁcatlon 2

Pyridine 9 Fnedel-Crai't R

'ﬁﬂ?@wwml,

How will you establish the
presence of .N-methyl group in

nicotine? - - - 3
FT5® N-methyl W@‘){% @?ﬁ?ﬁ
ffa aSﬁ?n? - v

Name the method used to
determine the presence of -

" methoxy group in an alkaloid.

1

5 . " Contd.



(i)

. o

-(d)

BO0S GA 024B

i)

GFTETACS methoxy T TS .

Wﬁcﬁa‘sﬁm’_

Write the preparatlon of

‘diazonium salt. - 1

wmmam«mamﬁM| _

G1ve a method for preparatlon of

- pyridine. _— 3 .

Pyndme-'q' SIW &"’ﬂﬁf fenat

(@)

(i)

(i)

()

Complete the followmg reactxons
1x2=2

WWW‘(W

__N3Br~ '
CuBr/HBr . 5 '

eyt

Compare the basicities of -

- 5-membered heterocyclic aromatic

compounds. - 3

@5 mmﬁasﬁaﬂ maawa?m
ol 3901 ‘

(1)) Explam briefly why furan is less

‘Descnbe the followmg (any two)

reactive than pyrrole. . 2

: ..Pyrrole@ﬁfuran?lﬁlﬂ@*ﬂ—sﬁa?

o 2%x25 .
wﬁmﬁzﬁaﬁW"

) Classification of proteins

ﬁ«m&rﬁ@w

(ii) Annealing:or renaturatlon of

(9

BOS GA 024B

~protem '

o TS
(iti) Enzyme inhibitors
Explain the aféidities of nitro cé;rboxylic' '
acids..

Eoy carboxyhc acid-% Wﬁw ?I‘ﬁT =

(0] What is' Hoffmann Exhaustwe
Methylation reaction ? _ 2

Hoffmann Exhaustive Methylatlon
e B2
7 R Contd.



(u) Under what cond1t10n does the

)

(iii)

o

Hoffmann Exhaustlve Methylatlon
fail. - 1
15 B@E Hoffmann Exhaustive
Methylanon ﬁ@rﬂﬁ W P2

What is Emde s degradatlon?
2

Emde’s Wﬁi e,

What are Batho_chfomic and

. Hypsochromic shifts ? 3

Bathochromic 9% Hypsochromlc '

- oAfeew [

@

‘What are allowed and forbidden‘

transmons ? 2
Allowed 9i$ forbldded trans1t10ns

- ﬁ59

" 4. Answer any one from the fbllowing : 10I

Reeizt shre Bed Frl 3

(A) (a) How cyanides can be converted

B0S GA 024B

‘to carboxylic acids? Write the

mechanism of the reaction involved.
How toluene can be converted to
benzoic acid ? 2x3=6

Wﬁ@ carboxyhc ac1ds T
SR TRl R wivs RriRf

&Rl | Toluene F @ Er'sd &-‘lﬁ@ﬁ RS

B @

(b)

BO5 GA 024B

_aSﬁaT?
()

How carboxyhc. acids can be’
converted to (@) an acid halide, -
(b) an ac1d anhydnde ? 2+2=4

Carboxyhc acids-¥ Rl S (@) an
acid halide, (b) an ac1d anhydride
oo AL -

What is blue shift ? G1_ve one
exdmple. 1+1=2

Blue-shift I bt Stz ) -
Calculate the itmax of the followmg'

compounds : -2+2=4
TS AR A T T 8
9 _ . Contd. ‘



(c)

What are the 1mportant electronic

_ “transitions possible in an a, g-

unsaturated carbonyl compound ?
. } 1

- 0, B-SPRYE carbonyl TSI electronic

@

transition?ag & &2

Write the possible electronic transitions

in an ideal. organic compound and

. arrange them in the1r decreasmg energy

(€

BOS5 GA 024B

order. 2+]= 3

(SRS AR ﬁzam ?NT electronic

transition = A% Bl ﬁmw YIS
AR |

(a) Explain why phenols are much
more acidic than alcohol. Why
trinitro phenol is treated as an
acid? 3
T e wfts @i e

mﬁwmafi@ﬁsmﬁaﬁ@w
o Eck: '

(b) What are essential and nonp-
essential amino acids? Giye two
examples of each. 2+2=4

10

@

fe)

o @

" B0S5GA 024B-

TR T TSN <R BT A
¢ ofSOIR 700 i m’

Whte the z‘;mt'terionic form of an

amino acid. .. . 1

ofie afoes zvnttenomc PR ﬁ-«m -

Pyndme undergoes Nucleophilic . -

. Substitution at position-2(or 6) and
4. Justify -the statement with .

. suitable explanatlon 1
RRAF 2 @ ©) oIF 8 g R
Nucleophilic ﬁ%ﬁ"ﬁ R Wi
ﬁ?ﬁwﬁ Toge TRz WY F4 |
Compare the baSlCltICS of furan .
pyrrole and thlophene ' 1 :

Furan, pyrrole 2153 111’11<3.f1"1'1elle"q

- HIITER el

Whe.t is. Hinsberg reagent? How
will you distinguish between 1°,
2° and 3°-amines by using
Hinsberg reagent? . 2+3=5
Hinsberg &% ¢ Hinsberg Rl
AR IR 1°, 2° Ws%m&‘ﬂ ccic
Wﬁ sRate

11 Contd.



' (b) Write the mechanism of acid

catalysed enzyme action. - 5
aﬁmwwmm

BO5 GA 024B ’ 19
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SET-A

Answer either in English or in Assamese.

1. Answer the following questions as directed :

1x5=5

o rarre e el exiET el T o

()

(W)

(iii)

(i)

B05 GA 025A

What do you mean by the terms
‘eigenfunction’ and ‘eigenvalue’?

S[Co T I SR W I 7 e e

Find the eigenvalue for the operator

2
) if the function is cos4x.

d? ' '
>y AITEOI SN2 I 1ol 11 TR oo
Y cos4x TF |

Write the value of angular function for
s-orbital.

S-SFR0EE AE c%ﬁﬁasw'maﬁw

T'he momentum operator in one
dimension is

h 0
(@) 2 .a_x

I

BO5 GA 025A

@ 5. %
oG
(®) h 0%
AlENOY
(€ i ox
(d _2_75_6_
(@ h ox
(v) Which of the following statements about
hydrogen atom in ground state is
incorrect ?
(@) It is described by quantum
numbers n=1, [=0, m=0.
(b) The electron angular momentum
okl
equals 7.
3 Contd.
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(vi)

(vit)

Hj S S0 T4 16 LCAO TS 22«

I, THE IR TR A TS
OS] T G 4 |

.Calculate the probability of a parficle
in one dimensional box of length ‘@’
found to be between 0 and a/2.

‘@ TR G IS 4 9B FRIE 0
SIF /27 AE© (o[l FSKA sl 357 |

What are normalized and orthogonal
wave functions ?

ARG NI G2 SR T I Q@ 2

- (viii) Show' that if two operators A and B

are Hermitian, then the product (AB)
is also Hermitian if and only if A and

']::s’ commute.

4@l (@ % 951 P A Uik B 2baE
o7, (o0 Fided e (AB) '@ Tfifba 29
3 ol A A O B HICE |

BO5 GA 025A 6

(ix) Show that the function, Ae ** is an

.d2
eigenfunction of the operator —5.
dx:

d2
B T 27 |

() Show that if two operators commute,
they would have the same set of
eigenfunction.

| ol @ W Eﬁmﬂﬁ@@ FHICe ?t?@" 0T
e Si3eH ToRE RIS OGP 2|

3. Answer the following questions : (any four)

9%4=20

weTe fial eniER Oes Rl ¢ (Rewe bifas)

(@) (i) Prove that Hermitian operators

have real eigenvalues. : 3
ol 91 (3 QERIHAN SACGT TR
TN A |

B05 GA 025A S Contd.



(i) Mention the properties of
acceptable wave functions. 2

SR O T 43S OrE 41 |

(b) (i) What do you mean by degeneracy

with respect to the energy levels
of a particle inside a three
dimensional box ? 3

<ot faifesr b= foee ol it b
mwf@cmm%ﬁmﬁsq@rm?

(i) Define with example orthogonal
and orthonormal wave functions.

2

CHIZIAE TS LT o st
OS99 T | |

(c) Write Schrédinger equation for a one

dimensional harmonic oscillator and
show that the energy levels of the
harmonic oscillator are evénly spaced
and over in its lowest vibrational state
energy is not zero. 4+1=5

B05 GA 025A _ 8

(@)

(e)

BO5 GA 025A 9

A

GG QTAAE T ANE BoeTT
AP Brdt s 39t @ gl
@Y ¥[& FIRT T IO AN TS
TR TN ST |

Write the Schrodinger equation for the

" particle inside and outside a one

dimensional box. Calculate the wave
function and translational kinetic .
energy for the particle inside the box.
Explain why zero point energy for a
particle inside the box is other than
Zero. 4+1=5

<o WWWWWW@
I A e AT AT vt | S
DA oo 2! SRR TR S TS

- oifosfe ot | it == 57 A Tovw

AP T &3 TR FelE @@

Starting from Schrodinger equation for
the hydrogen atom, write down the
Radial Equation of it. Show that the
hydrogenic wave functions are n’-fold
degenerate. Explain what do you mean
by atomic orbital. Why y, wave function
is spherically symmetric ? 2+1+1=5

Contd.




(9)

LRGN FTGE TR Si1 SRS
TR 2GR AT TR w1 @
WA O FAPTR n2 el Gras
AP SRRG i & ey, el
Tl GIIFR RS 7 e 73

Derive Clausius-Mosetti equation to
show the relation- between Dielectric
constant and molecular polarizability.

TRREET L S SRR E<T-F o Ne©
S (7Rl FIRAG-SI60 FTRRICICO! Sototive 3541 |

What do you mean by term symbol ?
How a term symbol is represented ? If
the electronic configuration of an atom
gives rise to more than one term
symbols, how the lowest energy state
1+1+3=5

i oz feicet & 9911 2 316 (iR =il
2812 i1 B! I TG R A1 it
O 5% AT (90T e “fews @ive fdy
il e

is determined ?

BO5 GA 025A T [0

4. Answer the following questions : (any one)

10x1=10

TS Gl eERE Sed i ¢ (R @hh)

@ ()
(i)

B05 GA 025A

Discuss the main postulates of
quantum mechanics. 4

PRI CRARTI U T
A 1 | P

A particle of mass m is confined
in a one dimensional box of length
2a. If the origin of the coordinate
system is located at the centre of
the box so that the particle lies
between + a and -a, the potential
energy V(x) of the particle under
such conditions becomes

V(x)={

Solve the Schrédinger equation for
the particle inside the box.

0; —a<x<+a
a; .|x|>a

6

11 (+ (Contd,




FRRRET! FIY |

® @

B05 GA 025A

mwﬁﬁ@nﬂﬁWWQaWW

wmwf%w—maﬁw?xQ
ﬂﬁ’&ﬂl@w@ﬁﬂtﬁmw

vmawm CSTT AT +a .
-aamwmfiz—&nwmivrﬁ@%s

Wﬁ'iﬁﬁ% V(x) T

0; —a<x<+a

| V(x):{d; pries

Explain what do you mean by .

‘Russell-Saunders  Coupling

. 'Scheme. Derive ‘Russell-Saunders

Term Syrh'bol. for the configuration
2p and 3p of electrons. ' 3+4=7

Ww’i"ﬂﬂﬁmﬁsqmmmr

AW 2p AF 3p R AR M-
QR A 6% Seleii 2w |

12

(i) Examine Whethe.r the following

functions are acceptable. or not :

3- ..,
xe ™ for x>0

And cosx+ s‘in'x for 0<x< 7:/2

‘Wﬁmwmmmm

A5 = 3

@ @

@

BO5 GA 025A

- xe™ x> 03 IR
Wcosx+smx 05x<7r/2§?1@

Deﬁne radlal distribution funcuon
Deduce ‘an expression for the.
radial distribution function for
non-s state. . 1+3=4

, Wﬁmﬂwwﬁww-s

wﬁﬁﬂwwn

Explam what do- you mefan. by
space. quantisation. 3

mm‘%ﬁc@mqﬁmﬁswq@ﬁ
i
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(iii)

(1)

()

Calculate the average value of
potential energy for the electron
of H-atom in the ls-state: 3

2GS ST 1s SRES AP TGS
@ B & o1 T st S|

How can you apply dipole moment
of a molecule to calculate the

percentage of ionic character of the

. molecule and to predict the shapes

of the molecules ? 6

RS AT GBI ST ¥l {2519
g« o e wgte [ SR
Rcq A SfRare

The dipole moment of NH,(g) is

1-46D and the bond angle HNH is
108°. Calculate the bond moment
of the N—H bond. 2

NH; (9)3 e @i W7 1-46D &%
HNH J=2F (@49 9 108° N—H
IHEI AT NS T i 9 |
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(i) How do you explain that the dipole

moment of ethylchloride is
considerably larger than that of
chlorobenzene ? . 2

@ T TR (@ 22T 391209 Bee
I W F9 @A ol Y0P @R
2|
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