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The figures in the margin indicate full marks
' Jor the questions

1. @E@@aﬁf%@%\@m:

Choose the correct answer :

1x5=5

fa) x=4sinot 9% y=4sin[mt+g] e

95l 9 g8 I G NECS Bl PR
8TS T FRE FANGE Afony 27
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(b)

(2 )

A particle is subjected to two mutually

perpendicular SHMs  such  that

A
x=4sinet and Y= 4s1n[mt+~—§ The
path of the particle will be

i) I &
straight line__

(i) TS

" circular

fiti) AN
parabolic

fiv) TEEFR
elliptical

@fent It bl TR TEE. $FAET IR
TR SIS FE, CShen ZWR P @5t T

When a monochromatic wave travels
through a medium, its phase velocity is

(i}

(ti}

glx s

(i

(iv)

JERE

P23/1024 ( Continued )

P23/1024

( 3 )

{c) (RS woEETS, Tegel fbrale
In diffraction, bright fringes are of
(i} SN SIS £
~ unequal intensity

i) T @3@@@ 3
equal intensity

(iff) =7 SeE =
zero intensity

(v} 43 <G8 =

None of the ‘above

(@) e f-few e of @tz p. o
ﬂ%ﬁmnﬁamﬁﬁmwmm c—frm
TE At @y &F 29

The fringe width of Young’s double-slit
experiment is B. What would be the
fringe width if the experiment is
conducted in a medium of refractive
index 1?

) B

{1 E

HEN

(u)_.. B

(it} Pn

(iv) @5t «ﬂ%t\'s ?@? _
None of the above.

{ Tum -Ot_)ef- }



fe)

S5 TR Ted Rl

(4 )

m%mmwwaiﬂ, cefer ooieag
Slaslé wely = Fr @wiows % =) %
@RE @ wefes oem 73 afim

When a polareid is rotated, the intensity
of light varies but never becomes zero.
It shows that the incident light is

{i) 1 w0 T TEE
completely plane polarized
fii) SPREiSS
unpolarized
(iti) SEFPFSIT FAoa AN ES
partially plane polarized
fiv} €49 «bIe T2
None of the above

Answer the folldwing questions

(a)

TS SR AE cena'é’l*:r sl P
&?

What do you mean by plane wave and
spherical wave? :

(b} mwmwmmﬁﬂ@rﬁw

State Brewster’s law, and define a.ngle

P23/1024

of polarization.

( Continued )

2x5=10

(5 )

) 1 mm JITS 4 HI 576 600 nm SR
afd (ARE WS 9 (A 1 m Seae
B @ WIS W @A A @ 1§ 237
Two slits 1 mm apart are illuminated
by the light of wavelength 600 nm.

What will be the width of fringes formed
on a screen placed 1 m away?

{d) CIes SR TR Wﬁ%m TR 4l

State Huygens’ principle of wave theory
of light.

(e) (FFT AE FEZ TR RG] IS Ay 67

What are the differences between
Fresnel and Fraunhofer diffraction?

3. oo it AT R @il bR OeF il © 5x6=30

Answer any six of the following questions :

(@) P e 5 59 O wwe fHgs oem
T «BR SOTS GRECT [AIGR TSR 4P
e @ sl g @@ ks Garmz
TG 9 § 1+4=5

What are Lissajous’ figures? Discuss
various cases which arise when two
simple harmonic - motions = parpen-

~ dicular to each other and act simul-
taneously on a particle.

P23/1024 - { Turn Quer }



(b) 5 «F-Teme @E FEEFE GRS REE : C(n Afewl e ke R Sie afewiv ffiae
e i S ieoo TGl Bl | 9B F@ (hall) *RESIE
Discuss the Fraunhofer’s diffraction at ' SR Z e FORml AR Gy Rt 2+3=5
a single-slit. _ Define reverberation time and write

o ' Sabine’s formula for period of

(¢) aweEn  ToRETRbR @R ﬁmﬁw reverberation. Write - three essential
o ) o features for a hall to be acoustically
g = #= wiE TE owiddfes REw 2o0d.

Fetel! 4 | _ T 1+4=5
Draw - a  schematic diagram of fg) w7 @b Ry e TR WA owmRi
Michelson interferometer. Also describe Sletaa | 1+4=5
the working principle of it. ’ : What is zone plate? Derive an
_ i ; expression for its focal length.
(d) TATH oW (FEHF 90 2 Wi TS WS l

&7 goRR w7 W 16T U 60N FEH
2o PP FW 0-2 em WEF 0-3 em W, IF
MAGE @ 499 woelR o\ 90 cm W,

4. 59 G B (R G B - 4x2=8

Write short notes on (any twog} :

STR'TA (IR TR Tl By w1 243=5 | fa) Tl SIES TR TN
How are Newton rings formed and why © Transverse vibrations in a stretched
string

are they circular in shape? If radii of
16th and 6th Newton rings are
02 ecm and 03 cm, respectively, and
the focal length of the plano-convex

(b) ECEA ST

Fresnel’s diffraction

lens is 90 cm, calculate the waveiength c) g AfbEm
of light. o _' ~ Fizeau fringes
(e IRT oW 57 7@ HR F@HE TR (d) TS ANEES (2qT B
e Blies [ B A 9 | 1+44=5 Production of plane polarized light

What is forced vibration? Derive an
expression for the forced vibration of
a body and solve it.

ok ok Ak
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( Environment and Public Health )

Full Marks : 53
Puass Marl_cg 21

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

1. 9@ 5 o7 T4t . 1x5=5
Fill in the blanks :
(@) TH QR IS WG
Causative agent of tuberculosis is
(b) T org Goa e o RofeR
e '

The Bhopal Gas Tragedy occurred due
to the gas named ____

{c) aﬁwmﬂamﬁmwm

The main component of acid rain is

P23/1168 { Turn Over }



 P23/1168 "

(d) T aiEs aigEe =1 PR 2R
The Three “Mile - Island Accident
gceurred due to

fe) [T AR Iy Waﬁwtsm

The main factor of greenhouse gases
effect is

2. R o Fefbm oo By GRA Brt: . 3x3=9
Write short notes on any three: o
(@) oledm Swel I
Global warming
(b} B @
' Minamatia disease
o Ay A '4!3*!‘&{‘!?5‘{51
© Causes of air poih:ition
) o PR wR afe e
Nuclear ;’_éa_ctors and its vﬁa_s{e _
fej TR om. GUER |
-Bhopal (zas Tragedy

3, ﬁ‘r — ?‘*’ﬁm m@ vy Bga P/ e Rrdl: 3x3=0

Answer/ write on in brief {any thred ;.

o) . TR FrEME S TR

 Bewage disposal and managément

~{ Continued }

P23/%168

{3}

b} e TS @O @IN P sz & /B2
C L W U ROR @A R mvi{q*«f:n
3G |
What are the factors that cause
- deplition of ozone layer? Describe the
adverse effects due to ozone layer
depletlon

) e frfe cﬂmﬁm@ wﬂﬂw oy
- oRefs 7

What is the fate of foxic substances
that are released into the environment?

{dj cwtﬁagca‘rﬁ

Chernobyl Disaster |

TREET Y wike B? 8 @R TR
SIE @R B Reespmz gt 5+8=10
What iz the causative agent of typhoid?
What are the svmptoms and treatment
”pti@’i“- for typhogdg

R/ Or

Wﬁ’emﬂm@a’@rm%%’ﬁ aﬁmwm
oty FRA AR, =R Rt 16
What are the diseases that are caused by
water pollution? Write how it can be
prevented.

G f Turn Quer )



( 4)

5. W o R Te @i @i IR] IR TR
TS (7 Rl AoRPRR I 01 3+2+3=8
What is sound pollution? How can it be
prevented? Describe about the adverse
effects of sound pollution.

G/ Or _
ARERT MIB (hazard)d SoPEz &5 B @
CRAR @R Bt SR 1R Tat sHfest (dose
response) SI% BTN ERA T0F Bl
et | 2+1+2%+2%=8
What are the sources of environmentat
hazards and how can they be identified?

Write briefly about dose response evaluation .
and exposure assessment,

6. tﬁﬁﬁ*ﬂe TR [l emw @
4 B frEe g o Beligagg e 4+8=12

What are the waste from thermal power
plant? How can it be managed? .

W/Or
Rien s sz 5 B0 % Rarss ool
g o Frarm i ane? . 6+6=12

‘What are the different types of wastes? How
should they be managed and disposed?

& A

P23—2500/1168 4 SEM TDC GEZO {CBCS) 4



Total No. of Printed Pages—4

4 SEM TDC GEBT (CBCS) 4

2023
( May/June")

© BOTANY
( Generic Elective )
Paper : GE-4
[ Plant E_cology- and Taxonomy )

Full Marks : 53
Pag's Marks_ : 21_

Time : 3 hdﬁfs
The figures in the margin indicate full marks
Jor the_que_stions
1. <& 5 o = . 1x5=5
Fill in the blanks :
@) TG [GIUISE kI
‘United petals are known as
(b} a\wwmﬁmcﬁﬁwwﬁrm

Wﬁi’wm’{ﬁ -

The name of a great monumental work
in which Engler and Prantl publxshed
their classﬁicatmn is |

P23/1193 . . ( Turn Over )



(c)
(d)

{e)

‘“ifaf¥fe <’ o oGRS |

coined the term ‘ecosystem’.

T5 Tfew R AR 4
Xerophytes possess stomata.
e RieR See At v __ @t

A

The arrangement of d1ﬁ'erent soi] layers
is called :

2. o[ R @mtmﬁt‘ﬁ ewvﬁﬁﬁm P 24x4=10

Write on any four of the following in short :

{a)

(b)

¢}

(d)

(e}

P23/1193 -

ﬁm%mﬁwﬁaﬁw

Anatomical adaptatlon of hydrophytes

e G aRe BERG (7. B, 29.)
_ Operahonal Taxenomic Unit (OTW)

Ar5feT ieed ~afe

Natural system of clas_sifieatio_n

et

Endemism .

Ecological succession

'WW

Edaphlc factors

{ Continued }

P23/1193

( 3°)

ARG mmt (b)q Taelly (G Bl : 8x2=16

Write explanatory notes on either (a) or (b} of
the following :

N ?ITW‘H ﬁﬁvﬁﬁ

"I‘ype method’ for nomenclature
| _(ii)'_aﬁﬁwWﬁ -
Nil:roge_n cycle
b - () T GEEAR
Nume'ri'cai.l taxonomy o
(i) TS o5

Formation of ‘humus

. WWWR{WWIWWWW
Ry e 9 | | 24+8=10

Define  phytogeography. © Discuss  the
principles of phytogeography.

. T S (G R M) R e Rfew
AP ‘G AT R'I R et w1 2+10=12

What is ‘taxonomic key’ of classification?
Discuss different types of ‘taxonomic key’ of
classification.

{ Turn Over )



_ "4t S Or :
ot PR sz Gl Rt - ex2=12

Wnte explanatory notes on the following :

() a\mwmﬁmcﬁhﬁm—‘tasmw
wwwﬁﬁa@mﬁﬁw

- -Advantages of Bentham and Hooker’s
classification over Engler and Prantl’s
system of classification

(b) WW@WM

"'TaxOnomy in relation to - phyto-
chemistry o

* d ok

P23—2500/1193 4 SEM TDC GEBT ({CBCS). 4
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MATHEMATICS
( Generic Elective }
" Paper : GE—4.1'/4.2/4.3

Full Marks : 80
Pass Marks : 32

Time : 3 hours

The figures in the margin indicate full marks
for the guestions

Paper : GE4.1"

( _Algebra )

UniT-—1

1. Let n be a positive integer. If n is even, is an
n-cycle an.odd or an even permutation?
Write your answer. _ _ 1

P23/1165 ~ {Turn Over )



{ 2 ) |
{ 3 )

2, Justify that ;
m a (0]
cancelation laws h%;.d?p, the left and right 8. Let
2

o povecs

- p
{ L ] 3 L L * } g

;‘:;gs;t to multiplication module 77 Giv
. f e . )
1+2=3 show that G is a group under matrix
multiplication. ' 5
4. LetGb :
€ a group with the following property : _
Ifa,b,ceGandab:pa,thenb:c o
Prove that G is Abelian. Show that the set of all the cube roots
3 . of unity forms a group under usual
5 - muitiplication of complex numbers. _
- Mention the symmetries of a rectangle 4 :
Wit?uwr;};?jte ilet set {5,15, 25,35} is a group | |
. o multiplicati '
Find the identity eler_}l)eiftlon modulo 40. 9. Prove that in any group an element and its
each element. and inverses of " inverse have the same order. 2
5 .

10. Let G be a group and xeG. If x2# e and
x® = e, prove that x*2e and X°ze; e
1+1=2

7. Comr :
pute product of cycles (147)(78)(257)
being the identity of G.

.that are permutations of

{1; 2, 3, 4, 3, 6, 7, 8} s
or | |
Exolai 11. Let G be an Abelian group with odd number
Plain the quaternion group. of elements. Show that product of all the
elements of G is the identity. 3
{ Turn Over )

P23/1165
{ Continued } P23/1165



12..

13.

14.

‘P23/1165

sub-group of G.

(4

Show that a group that has only a finite
number of subgroups must be a finite group.

Show that if a finite group G contains a
proper sub-group of index 2 in G, then G is
not simple,

Or

Let G=GL(2, R) and

0
H= {[g b} :a and b are non-zero integers}_

Prove or disprove H is a sub-group of G.

Define normal sub-group. Show that if a
finite group G has exactly one sub-group
H of a given order, then H is a normal

Or
Define commutator sub-group. Prove that

commutator sub-group of a group G is
normal in G.

1+5=6 -

1+5=6

{ Continued )

15.

16.

17.

18.

19,

P23/1165

( 5]

Define a normal sub-group. Show that if H
and N are sub-groups of a grouip G and Nis

normal in G, then Hn K is normal in H, 6
Or _

Define centre of a group. Let Z be the centre

of a group. Prove that if % is a cyclic group,

then G is Abelian. 5+1=6

UnNiT—3
State True or False : 1
. Every ring has an additive identity.

State True or False : 1
A divisor of zero in a commutative ring
with unity can have no multiplicative
inverse.

Show. that a unit of a ring divides every

element of the ring. 2

Let R be a ring and «a be & fixed element of R.

Show that I, ={xe R:ax=0} is a subring

of R. 3

{ Turn Over )



20. Suppose that R is ring and that a? =a for : - Paper : GE-4.2
all a in R. Show that R is commutative. 3 . _ . :
{ Application of Algebra )}

L (@ owsh a, < (v, k A)-BIBD, ool Ry

21. Show that intersection of subrings of a ring

is again a subring of R. 4 _ ﬂﬁﬂr\gf@ r= K;: “_11) I TG, TS r P
' BIBD < R ey 45 & I 5
22. Show that the set of all purely imaginary Show that in a (v, k, A)-BIBD every point
numbers under usual addition and multipli- in exacth R Mv -1 blocks
cation forms a ring. . 5 occurs : Y k-1
where r is called the replication number
or of BIBD.
Suppose b and ¢ belong to a commutative @ awt | v. k. A —BIB.D:@” ooyt
ring and bc is a zero divisor. Show that (b} &Y a -« A P ) S L
either b or c is a zero divisor, ' TSI p=" :M"z_""') WRGE IT AE | 5
: : k: k“-k . _
Show that a (v, k, 2)-BIBD has exactly
23. Show that the quaternions form a skew field: 5 oYl _ MY V) piocks.
-k Kk
Or

| o (c) e @il e Wl wazes M = (my);
Eﬁ;‘: fl_;l;iit ;:Zesrl;_m of all fhe elements of a N = (ny) et v b PTTR G| e
| | | @, i et werwfee @' o 9
m, Y I B qw {1) 2! ...,-V} ¥
{1, 2,..,b}3 BRSNS,

My =Ry pg); 1i<vi 1S jsh. 6

P23/1165 - ( Continued ) P23/1165 | ( Turn Quer )



(a)

--exists permutations v of {1, 2, ...

( 8 )

Define incidence matrix. Let M = (my)
and N =(n;} be both vxb incidence
matrices. Show that the two designs
are isomorphic if and only if there
: V} and
Bof{l, 2, ..., b} such that My = Ny, BUY S
1<i<v; 1<jsbh.

[l 26T H @Ot R v il 3tg el 37

T C {0}, (YN @ CT WIHIETTE a7 [y

{b)

(c]

P23/1165

87 d, R AR TheT wee e Ae HA
ﬁi“—cf;r d-1 T3 oiEfs Rieeny wog |
Let H be a parity-check matrix of a

linear code C=#{0}). Show that the
minimum distance of C is the largest

integer d such that every set of d-1

columns in H is linearly independent.
YSA @ F = GF(g)® W T [n, k, d)g

4 (ST s et 7 gk - g).

Show that the number of distinct
generator matrix of a linear [n, k, d]
code over the Galois field of size q,

F=GF(q) is IE(d" - ¢').

ST T WRE o i SRR s
7 e [ 39
Describe the linear property and

property of cyclic shifting of cyclic
codes,

{ Continued ]

3.

{a}

(b}

()

{b)

P23/1165

57 GRA foran (R e @iBt)
Write short notes on (any one) :-
(i) ofeem swfie!

Reflection symmetry
(i) g

Rotational symmetry
OERTA 9 8RS Bt IS I sl
‘Write a descriptive note on Dihedral
Group. ._
<51 TEfoT @sgw shel GRS SRS Pt | 3R X
B G GoReRe = o (el &, [ et
geGT @, ToH X > XG 9 R
x—>g-x, X9 45 =T

Define group action on a set. If X be
a G left set, then show that for any
g e @G, the function X -» X defined by
xX—>g-x is a permuta‘uon of X.

IRCTIEE, TIED W TN b
el Wi Suiad fr | '

Define idempotent, = nilpotent and
involutory matrices, with examples.
Cea @ SR PR ARAGE @R
Show that the following quadratic form
is positive definite :

x% + 2y + 32° + 2xy + 4yz + 22

{ Turn Qver }



( 10 )

(c) O WErSR SR T Wit 5

Reduce the following guadratic form
into normat form :

P ~5x1,,.'+'_;,~'2 +8x-20y+15=0

5. (o) SR oEIH REUSw ofiew e e
T - e e e 8
Use row-reduction algorithm to reduce

the following matrix into row-reduced
echelon form.

0 -3 -6 4 -9
-1 -2 -1 3 1

A= .
2 -3 0 3 -1
11 4 5 9 -7
(b} EGH AS LU-GF3aistemmw g st 8
Find - LU-factorization of the following
matrix A. : :
13 -6 3
A=l 6 -7 2
-1 7 0
_ P23/1]_.65_ { Continued )

( 11 )

Paper : GE-4.3

( Combinatorial Mathematics )

1. Answer the following questions : 1x4=4

fa) State the principle of inclusion and
exclusion.

(b} Write True or False : -
If "Gy, ="Ck2, then always k; =k .

{c) Define generating function for a
sequence.

(d) How many initial conditions are
required to solve the following
recuirence relation?

ap =3ap._1 +8n g —4an_3

2. Answer the following questions : 2%x12=24

fa) Find the number of ordered pairs (x, y)
of integers such that P +y2 <5.

(b} In how many ways can 5 boys and
3 girls be seated in a table if no girls
are adjacent?

¢/ Show that "P. =(n+1-r)"F_;.

P23/1165 { Turn Over }



(dj

{e}

(g)

(h}
i}

G

P23/1165

(12 )

Let reiN s.t.
1111

HIGES

Find the value of r. |

< n n-1
Show that >.7| |=n-2"".

r=1

Among any group of 3000 people, show
that there are at least 9 who have samne
birthday.

Let A, B and C be finite sets. Show that

n(AnB)=n(B})-n(AnB).

Each of the 3 boys tosses a die once.
Find the number of ways for them to
get a total of 14,

Show that the ex;;onential generating
function for the sequence (1, 1.3, 1.3.5,

, =2
1.3.5.7, ..y 1s (1-2x)7 . -

1

Solve : a, =2a,_;, given that qg = 5

( Continued )

( 13 )

{k} Llet S{n, k} be the stirling number of
second kind. Prove that S(n, 2) = o1

and _
n
Sin,n-1) = [2J

(I} Determine the cycle index of the

alternative group A(n].

3. Answer any seven of the following questions :
' 4xT7=28

fa) Find the genérating function for the
sequence

[V G B

(b} Prove that
S, k)=Sh-L k-1)+kS(n-1, k)

'Where I, neN and nxk.

fc; Show that

00

for all m,n,reN.

P23/1165 { Turm Over }



( 14 ) ( 15 )
{d) Show that for any set of 10 points {b) Solve the recurrence rela‘tion
chosen within a square whose sides are a, —7a,_;+15a, ., -9a,_3 =0, given

of length 3 units, there are two points

that ag =1, @y =2 and a,;=3.

in the set whose distance apart is at

most J§ . .
{c} Show that the number of nen-negative
fe) Find the

number of non-negative integer solution of x;+ x5+ +Xx, =7

integer solutions to the equation is given by

X3 +xy+x3 =15, where x; <5, x,<6 - r+n-1

and X3 <7. ( r ] 6

In h 4 of the lett ' : .
a f?omovg;;l;?i ‘ggyzrf;ﬁgedg v R (d) Express the generating function for

. ’ each of the following sequences in
: 3+3=6 .
{g} Solve the recurrence relation closed form : .
Ay = 2(Ap; =~ Gpn_a) {i} ¢, =3r+5 for each re NU{0}

given that gg =1 and a=0. fii) c, =r? for each r e Nw {0}

() If in a BIBD, D{v,br ki), b is fe) How many different necklaces having
divisible by r then show that ' five beads can be formed using three
b>v+r—1. {Hint: as bis divisible by r, different kinds of beads, if—

80 b =nr for some rn, and for a BIBD ) X . .
My —1)=r{k-1)). . {i} both flips and rotations;
fii) rotations only? 3+3=6

4. Answer any four of the following questions : :
6x4=24

fa) What do you mean by symmetric BIBD?
Prove that, in case of a symmetric
BIBD, any two blocks have A treatment
in common. 1+5=6
4 SEM TDC GEMT (CBCS})
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CHEMISTRY

( Generic Elective/
Discipline Specific Course }

Paper : GE-4/DSC-4
{ Transition Metals, Coordination Chemistry )

Full Marks : 27+26=53
Pass Marks : 21

Time : 3 hours
The figures in the margin indicate full marks

Jor the questions

SECTION—A

{ Inorganic Chemistry }
( Marks : 27 )

1. @5 Sea0! A BResr . - 1x5=5

Choose the correct answer :

fa) [Ni(CO),] QNoTE <t Nid Gl &g Tt

P23/1029 { Turn Over



{2 )

The oxidation state of Ni in the
compound [Ni({CO),] is

i) 2
(i) 3
fiii} O
fiv) 4

(b} [Cr{en)** WEFTE Cra 7wl AT 20

The coordination number of Cr in the
complex ion [Cr{en);[** is

{i) 3
(i) 4
{iii} 6
fiv) 1
fc) TS PRl @R I = CutR A
T 7

Which of the following electronic
configurations is correct for Cu*?

fi) [Ar]3d%4s?
(ii) [Ar]3d% sl
{ifi) [Ar]3d1%4s0

iv) [Ar]3d1942

P23/1029 { Continued )

() @fEaRe T 2w QEDN A FIRE 2H
The atomic number of first element of
actinoid series is

fi) 57
(i) 58
{iii} 56
(iv) 60
() wRTASM b cRET Fe()¥ Fm
TR R RR

The low spin configuration of Fe(ll) ion
in octahedral field is

(i) t3geq!

i) 15,e5

fii) 1345

(iv) t3ge,
UniT—I
2. s fml i Tew ol

Answer the following questions :
(@) Fe2* wiF Ni2* =@ 3=gaw et fn 2

Write down the electronic configuration
of Fe2* and Ni’* ions. '

P23/1029 | ( Tum Over )



(4) s

%31/ Or TR/ Or
o . =2
[Ti{HyO)6 1>+ oIt 81 el wpefra | o i ke (TR RS B 161

Write down the formula of the following

Ti{H,0)5** is coloured. Give reas n.
[Ti{H,0)s] o coordination complexes :

(b) 3d e wgEE @Mepwzd Wby 7w ORREEE ARG ([11) o
i Ape cﬁrﬁﬁémwwmﬂﬁaﬁwsﬁas (i) e I} i
forsi 1 | 1%+1%=3 ' Tetraaminedisulphato cobalt {1} ion
Write briefly about catalytic properties (G g T o CIBIREE FE00 (1)
and complex formation ability of 3d ANt a pentacyano
series elements, N Ammonium aqua p cobaltate (1)

() CTFRS F5 Fora e qa? 2w on _ 3_ W | TSl A
arstes Ry e 1e2e3 (o) (i) [FeRl T Spaeml Gl
What do you mean by lanthanide | TR RS ! .
contraction? Write about two conse- [FeFg°~ is highly paramagnetic.
quences of lanthanide contraction. ' Explain in the light of valence

FZ9/0r . bond theory.
WEA-REE R TRy e (i) Co(NHs),Cl,-3 eIy TAIbOiA
aifeEaIht Ry 3 |

By _ 2+2=4

Write the probable isomerisms .
of Co(NHzls Cla-

Write down the ion-exchange method
for separation of lanthanides.

UNIT—II
3.  fa) ©TS PRI IUPAC W= w5t P 1x2=2 . UNT—III
Write down the IUPAC nomenclature of
the following : - 4. (o) FoEe v TR TH T B 2

(i) [Cr(NH;)]ICo(CN)g] ~ crystal field theory.

o ' Turn Qver )
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1231/ Or SECTION—B
Spectrochemical 1A ¢qS <5l BY B - { Physical Chemistry }
fert | { Marks : 26 )
Write a short note about - _— .
about  spectro 5. w7 SoqlH I Bt 1x3=3

chemical series.
Choose the correct answer .

(b) ot m Te TEEE  SEARY Wi () < o REFTR A7 TE-GRAEE
| R I e T AED T

GG (FES d- mﬁtﬁm s orgedt |
The relationship between half-life

o 2+2=4 e
.Show crystal field splitting of d-orbital pegmd gnd_ rate constant for a firsi-
in octahedral and tetragonal fields in order reaction 18
the light of CFT. () t, =0-693 K

2
' Ny 0°693
) & (T g9 A %fcﬁﬂ ) qﬁaﬂ i) 1 ==¢
=& (CFSE) fefg a1 2
Find the crystal field stabilization (i) t, = 0:0693
energy (CFSE) for & (high spin). 3 K,
_ fivy) €°F9 «ble
H1Z1/ Or C None of the above

(b) TFEd Ao fAdTs WWW o))
YRy T

The apparatus used  in measuring
viscosity of a hqmd in iaboratory is

(i) @EREE
" stalagmometer

w1'#- e Rpffer e @Bt 5 it R |

Write a short note on ‘Jahn- Teller
distortion.

(o
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i) wears foug foE -
()OStWaI; , (b) SR TR T $9 a WF I 93 F
' viscometer Write the units of van der Waals’
(iii) P RGE constants a and b. :
pyknometer () aA+bB—P REEIGR A iR
fiv) €199 (Gi8 T2 _ i X Y
None of the above ' r=KI{A} {B]
: _ _ T Rfgwdr @ B w1
(c) 3G " B3 A (T WA WHI FARA . For the reaction aA+bB—>P, the
T oed (PIAE SerEe i Aifee e reaction rate is
A real gas shows ideal behaviour under . r = K[A(BY
which of the following conditions? Determine. the order of reaction.
(i) &% BT (@) oHea @, STErSIm b W ol |
High pressure Show that surface tension is equal to
(i) o v surface energy d1men§10na11y.
Low temperature (e) Rem Tpos aRa &6 FE? M @ SR
o 2 ' 2:-3:-3 '
i) ‘o sl SRR o feHTrE SRS (2
High temperatur @, (OE T fETa peR ey
P © What do you mean by Miller indices? If
fiv) SR B8 =7 a crystal plane intercepts the three
None of the above axes in the ratio 2:-3:-3, then what is
the Milier indices of the plane?
7. woR o Bl o 3x4=12

6. TFY Ny B @ feRbm Sug far . 2x3=6
Answer any three of the following questions : '
(@) TS TG AN A BT AR Bt

Define mean free path. Write the
expression for it.

.Answer the following questions :

() e TR SIbER A A ol RS @R
i Gy T o

Write the causes of deviation of real
gases from ideal behaviour.

P23/1029 ( Continued }
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(b) oSl @ oAN-TNY RiF @ S (b} () *yest @
A aMpel soTs FEINE 72y | Show that
Show that for a first-order reaction : RT. 8
hali-life period is independent of initial BV, 3 3
concentration of the reactant. '

(¢) “TFOIRS B T AT T G5 =S fii) SWE AR TS THOR ISR
o = Ty forany 2

Describe a method of  determining Write the effect of temperature on
viscosity of a liquid in laboratory. the viscosity of a liquid.

@ () cof Bmefer eoms «fb vy GRE Bran . 2 | | jolialial
‘Write a short note on Schottky
defect.

(i) I S TR TR T 1
Write the names of seven crystal
systems.

8. TR M@ & @I @bR Tey i 5

AnsWer any one of the followirnig questions :

(@ () <t FeSn-mw R Sz frat | R
4 ffFR, 24 - P RiFss smidq
A Welers oS ANGEH! Wy =01 3

Give example of a second-order
reaction. Deduce the integrated
rate equation for the second-order
reaction 2A - P.

(i) AT AN T 54 | 2
Deduce Bragg’s equation. :

_ - 4 SEM TDC GECH/CHMN (CBCS)
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