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1. "zﬂ% ﬁ "ﬁ' _W H . - T ;_:.__-:1,(5:5'
Fill in the blanks : e
(@) “awel o R |

The term ‘ecology"ﬁéé propo‘sed by___ .

(b) _zswwwﬁa wtwgwmﬁms
b4 BT T | :

=Phosphorus cycle _is_'an example of -
type of bio-geochemical cycle.
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(2) I s

@ oo G e oo BRI TR o PR V. S S Sa—-

TRerem wermiRfE - Morphological ada;ﬁté.tion of xerophytes
| proposed the classification of B _ } '
plants based on sex organs. _ ' 0 Wﬁ F. @ .q kg W
: Principles of ICN
(d) wﬁ%@cﬂwmwaﬁ N __ R R S
e | 8. woe ol () SNl (b)T TR B Brar: 8x2=16
Pitcher plant is an example of _ ' : Write explanatory notes on elther fa) or
species of Meghalaya. I o S {b) of the following : :
{e) Q‘WEWW . e R | - (@ () e e e
" Humus is always. formed at the _ o ‘ Shelford’s law of tolerance:
. layer of the soil. : i) Cﬁﬁ’ﬂ’ﬁﬁ Iy
| L Taxonomlc h1erarchy
2. oE f§ @ vRER eome wE forar Phx4=10 | o .
 Write on any four of the follomng in short : . - b = S % : .
. o _ : Bentham . and Hooker’s
@ ffe IR | '. R . classification |
‘Limiting factors ' : " _. (i) R Prfae
: - _ S S _ amids of number
(b} FRGWE TR | T T ' | Fyran |

. Climax comrhunity

4. e el e R wReR R fr |

@ fomaweem e o 'Cﬁmtﬂwwmw%ﬁzmmﬁ@w
Binomial system of nomericlature o - oot Wi forr o . o 2+5+3=10
' S B . ' Define endemic species. _Write the causes of
(d) wiba SR B _

endemism. Name three endemic plant

Components of soil species with family found in Assam.

22P/1313 - { Continued } o 22P/1313. - . ~ - ( Tumn Over )
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5. ?amﬁm 7. SR eﬁ’fﬁ—r@z‘r TN eFY
o R e b s 2410=12

What is herbarium? Wnte 1ts role in plant
taxonomy.

WW/Or

“Write explanatory fotes on the f 'llmmng
{a} TR ?fﬁm I zn?ff‘w wf%a qmﬁwg

DIfferences between art1.ﬁc1a1 and
natural system of classification

| (b} %f@wﬁmwmwﬁamw

Taxonomm ewdences of cytology in
identification. ... e e

'22P--1200+800/1313 4 SEM TDC GEBT'(CBCS) 4



Total No. of Printed Pages—4
4 SEM TDC GEZO (CBCS) 4
2022
( June/July )
ZOOLOGY
( Generic Elective )
Paper : GE-4
( Environment and Public Health )

Full Marks : 53
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The figures in the margin indicate full marks
for the questtons _

1 mﬁf Mo | 1x5=5
Fill in the blanks : :
(@) ¥ @R TR LR _ &
The causatlve agent of cholera is
(b)  orefRE B 515 WEBe 2 |

“Chernobyl disaster was occurred in the
year o

(c) WGEWT?{WW\‘B mnﬁtﬁamq%
T S QY GF TEeE o TR

‘Beside - carbon dioxide, another
important greenhouse gas is

22Pf1314 = : { Turn Over )



1 2) | . _ . (3

(d) THER wREw WE WeR  ARA Rl : _' .3. wﬁ@w%ﬁﬁﬁw_@m%m:- 3><3"=9

¢ ﬁiﬁ-‘q A fRefi. -rfe g =z | | _Answer any three of the following in brief :
Qzone layer sits in the stratosphere ﬁP‘a{ AP TR m WW
between 15 km to _ km above the N : - R vt |
earth : ' : : '
. R : L - Write about different types of waste and
“(e) 'fﬁﬁi Tiﬁ‘ﬂT TR §Ry IR L ; . their characters.
N b 2 | S (b) 'Wﬂﬁmwwwﬁsmm
Seveso disaster was caused due to the - - ' ComIIRR, S et |
chermcal named ____ | . Write briefly how climate change is |
: : _ : - affecting public health.
2. o R o REeR oFe 5 G 3x3=0 () cE®n Twel I @R Fugd wRa TR
~ Write short notes on any three of the : - How can global wafming be controlled?
followlng : : e _ A

| (d). ﬁﬂﬁﬁ@ﬁﬁﬁmwﬁm{qﬁs%?
fa) e e I o

What are the prophylactic measures for

Global warming o \ : ' | : mJnamata disease?
(). Rl At S - 4, qﬁawﬁﬁaﬁﬁmwmﬁf%?aﬁﬁ_
Climate change - _ o . . I g w7 iy o wrﬁ e Rl
| - ST o - wem R | 2424243=9
(c) =% empet

e . What is acid rain? What are the causes of
N"‘_‘"e pollution acid rain? How can it be prevented? What are -

_.(d'). f@ﬁ‘lﬁﬂ%‘i@m '_ - N fhe effects of acid rain?
" Three Mile Island accident - | o/ or
N B | | %WW{Q%%*WWW
fe) DR¥w R | o 3R R OR @R e B oRe IR are
- Typhoid disease - S Sy AR et SR R, wfE 9

22P/1314 : ' - {Continued ) . ' 22P/1314 . ' (Tum Over) .
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- How can the different environmental hazards
be identified? Write about the dose response
evaluation and assessment of exposure.

5. WW%*@‘W?@WW
ARre R B e © 3+8=11

What is environmental haza.rd? What is the
fate of toxic and persistent substance in the

. enwronment?
- W /Or

TG veT '\ﬂm@fm i SRS Wma:q 5o B
e w7 w7 11
How should biomedical ‘waste and nuclear '
waste be handled?

6. wmmﬁ%vmmﬁﬁa@qw
IS . 5+5=10

What are the causes of tuberculoms? How
‘can it be eontrolled" -

W/Or

| wﬁm A R B @A @R R R
IR T oo R, R B 10
‘What are the. diseases that are caused by

environmental pollu'clon'J How can it be
prevented?

ko
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Full Marks : 53
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The figures in the margin indicate full marks
Jor the guestions

1. W% TeIch M Sffvear @ 1x5=5
Choose the correct answer :
fa) FERAAT ARG T T

The phenomenon of interference is
possible for '

i} (T e TR AW
transverse waves only

22P/1309 { Turn Over)



(b)

22Pf1309

(2)

(i) SRR ST ST SIS AT
both transverse and longitudinal
waves
(iii) (e ST TR AT
longitudinal waves only
(iv) 87T «blS T
None of the above

R RER W SR o R e
TR S TS <5l FUF ¢S fer IR
FAHE o7& Ao TR

If two simple harmonic vibrations of
equal amplitude and frequency act
simultaneously on a particle, the
resulting path of the particle will be

fi) TOIPH

circular
(i) TRSEA
elliptical
(i} SEAEART
along a straight line

fiv) CRAER

parabolic

{ Continued ) 22P/1309

(3)

(0 T fifkw «Arsre b @y tam p. T AR
n ARG TGIS T W, SRR TG
4 @4 R 297

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

)

=i 2=

(i}

fiii) Bn
fiv) €T <18 W=
None of the above

() TXEH R Y

The width of Newton’s rings
(i) v IR =
is equal in size
(i) @ SR SR G I
increases with order number
(i) @ R PR SR T
decreases with order number
) 29N T PreIHAT
first increases and then decreases

{ Turn Over}
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{e) uﬁaﬁﬁ’rﬁqﬂaaﬁaw’wm@qw
=, (o8 Reewg |

When the diameter of the-objective of an
astronornical telescope is doubled, then
its limit of resolution
(i} 78173
is doubled
(i) SRyq 2’3
is quadrupled
(i) = =Y
' is halved
fiv} TR MR

remains unaffected

2. w9 2P Tel fan - 2x5=10

Answer the following questions :

fa} B S SsTS S <17 o |

Differentiate between stationary and
progressive waves.

(b} PR Q[ A WO G for i fAEER
IS FEIG] RO T 1 7 |
Write down Newton’s formula for
velocity of sound. Describe in brief
Laplace’s correction te Newton’s
formuala, |

22P/1309 | { Continued )

3. oo four g R e SAivbi] Beg i

22P/1309

(5)

fc) 1 mm TUES 31 Pt BFS 500 nm TI%
TR I SIEfe F91 (8| 1 m wireRe
AP T TS A1 ot =S 34 15 239
Two slits 1 mm apart are illuminated by
light of wavelength 500 nm. What will
be the width of fringes formed on a
screen placed 1 m aWay?

(d) SN Remes 9@ can o Rere Romers
IR (A1 AR (oS Srege |
Give two examples each of interference
by division of wavefront and
interference by division of amplitude,

fe) TAATH TRANS TRLF 94 1 1
Describe  briefly the principle of
holography. :

Answer any five of the following questions ;

(@) 9 “FigS oS WA [ @2 9 “/ge afew
PG FNFIROT B | TR wewlis @9
W?Wmmwwaﬁam
6 cm/sec RS T 8 cm IAF @l
8 cm/sec 2 RET 6cm Wi e
FIOR [WEE, T WE e

RRCIKC St 1+1+1+3 6

6x5=30

{ Turn Over )



{b)

(c)

22P/1309

( 6)

What do you mean by simple harmonic
motion? Write down the differential
equation for simple harmonic motion.
What is its instantaneous velocity? For
a particle vibrating in simple harmonic
motion, the displacement is 8 cm at the
instant when its velocity is 6 cm/s and
displacement is 6cm at the instant
when its velocity is 8 cm/s. Calculate
the amplitude, frequency and time
period of the vibrating particle.

o1 e e TR o ST GFAC
i@ﬁﬁaﬁmaﬂwﬂaﬂ@ﬁ@mﬁﬁﬁqﬁm

Discuss the the yarious Ccases which
arises when two simple harmonic
vibrations perpendicular to each other,
act simultaneously on & particle. What
are Lissajous’ figures?

memﬁq@mwmwsﬁ,
2T 71 | FGR WA s XU o ¢
e [ = ? ' 4+2=6
Describe howW interference can be
produced in & Lloyd’s mirrot. Why is the
sero-order fringe dark in case of the
Lloyd’s mirror?

What are Newton’s

Discuss singe

. are
maximuy m an the

: d mi
Smmun in
ngl-slit interference?

4.
| E.@m Bt (R comgay @)
rite short noteg on '[an. tw
Y two) :

fa) o S Fzre

{ Continued ]  20p /1300

sli
it F‘raunhofer diffrac

4+2=6

conditions for

imu H
m intensities in



(8)

{b) IO AACAE

Michelson’s interferometer

fc) G oS

Fresnel’s diffraction

ok

4 SEM TDC GEPH/PHMN ({CBCS)
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The figures in the margin indicate full marks
Jfor the guestions :

Paper : GE—4.1

{ Algebra )

1. {a) Define the order of a group. 1

(b} The set of integers with respect to
usual multiplication does not form a
group. Justify it. ' ' 2

22Pf1311 - _ * {Turn Qver)



()

{d)

2. {(a)
(b}

{c)

(d)

(2

Let * be defined on the set of all
positive rational numbers Q" by
a*b=ab/2 Show that Q' with the
operation * is an Abelian group.

Describe the symmetries of a square.

Or

Show that every permutation of a finite

set can be written as a cycle or as a.

product of disjoint cycles.

What is symmetry of a triangle?

How many lines of symmetry are there
in an isosceles triangle? Explain.

Prove that in a group there is onty
one identity element.

If (G, *) be a group, then show that
(o b)"1 =plxq’l, for all q beG.

Or

Prove that__ when g, be G, (.9:.1.::]:2 =a?b?,

if and only if G is an Abelian group.

3. (a) Define permutation group.

22P/1311

{ Continued )

(3)

(b) How many generators are there in an

{d)

4. (a)

{b)

ci

5. (a)
(b}

(c)

22P/f1311

infinite cyclic group?

i a b are any two elements of a
group G, then show that the equations
ax=l_} and ya=b have unique
solutions in G.

Or

Prove that the set G={1,2 3 4,5,6} is a
group with respect to multiplication
modulo 7.

Give an example to show that a coset
may not be a subgroup of a group.

Let H and.K be subgroups.of G. Show |
that HK is a subgroup of G if and
only if HK =KH.

State and prove Lagrange’s theorem.

Define normal subgroup.

Show that the centre of a group G is
a subgroup of G. '

Show that subgroups H={] (12)} and
K={L{123),(132) are not normal
in 8,. '

{ Turn Over )
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{d) Show that a subgroup H of G is
pormal in G if and only if xHx'1 c H,

for all x in G. 4

6. Answer any two of the following questions :
| | 4%2=8

(a} State and prove fupdamental theorem

of cyclic groups.
(b} Prove that every quotient group of a
cyclic group is cyclic.

() ¥ G is a group such that G/ZIG) is
cyclic, where Z(G) is centre of G, then
show that G is Abelian.

(@ ¥ H and K are finite subgroups of a
~ group G, then show that
O(HK}:O(H]-O(K}/O(HHK)

7. {a) Define an integral domain.
{p) Show that, in a ring R, a-0=0, for all
ae R. _ 2

(¢ Find the addition and multiplication
modulo 10 of the ring 0,24, 6, 8}.. 4

8, (d) Show that, a non-zero finite integral
domain is a field. L

22Pf1311

( Continued )

(S)

() Let (Z,+-) be the ring of integers.

fc)

9. (@)

{b}

22P/1311

Show that E is
; the set
integers is an ideal of Z. of &l even 3

P'rove t!1at a non-empty subset S of a
ring R is a subring of R, if and only if
a be S=aba-heS. 4 3

Or

Prqve that for every prime p, VA .the ring
of integers modulo pis a ﬁelcio.

Let flx)=4x3 +2x? +x+3 and

glx) =3x* +3x% +3x% + x +4 where
fix), glx)e Z i )
N : 5[x1. Find
fx)-gla. Jodr o) o s
If Dis an inte i
ir gral domain, then sh
that D[x] is an integral domain. o~ 4

Or

Sh i i
ow that the ideal (x2 + 1) is not prime

in Z,[x].

{ Turn Over )
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Paper : GE—4.2 ' (i) cafi g
' Hamming distance
(iv) T9 GEI CIIC

Error correcting code

( Application of Algebra )

1. () BIBDT &bl SHRIFR o | 4+4=8 _ ‘
Define BIBD with an cxample (b) @B (I CF A YA @ TR & ol
e - 4+4=8
(b) ST A @ ‘{BI aqe FW 4x2=8 Given a code C, show that the following
Prove any fwo of the follomng - two statements are equivalent :
() bl=uvr i} CI Ty Y d22.
i) My 1) =rk-1) _ C has a minimum distance d = 2.
(i) bz v ﬁi)ﬂﬁdﬂ{ﬂ@,C@%ﬁ%@ﬁW
Wﬂ@r)k,ﬂ’@ﬁ@ﬁmwmw AT |
o o FR PR | _ _ d-1
And therefore 7 >k, where the symbols Iidis odd, C can correct 5 f:rrors.

have their usual meanings.

3. (o) colime Raee “Kefes wivem s

2. (a) TS AR W f 2x4=8 SufioR 559 1§97 4
Define the following : i\ : Define symmetry of a set of points in
space. Define group of symmetry.
) AR T | |
Encoding function | {b) <1 72fE X7 9{E G HoN FE9 i A
' 1 Tarzae 4
{il} Itﬂii;\ ‘*ﬁi: " Define action of a group G on a set X.
Decoding function

Give an example,

20p/1311 { Continued}  22P/1311 { Turn Quer )



‘81 (9)

(c) a1 G <51 4 I X b1 7R | (Y (o) oo Al weReE Wdel WeReH o

and X a set. Show Reduce the following quadratic form into
o G be & EORF normal form :
that—
(@ W X a5 G-set W, (8 X3 G:Igs G3 Q% 4 z) = xy+yz+2x
s (B RS ¢: G - Sx3 ; ,
if X is a G-set, then the action of G 5. (@ Riwr ofewm #e ke ¥ Raew
on X induces a homomorphism B RN INET 4T ¢ 8
: G- Sy Use row reduction algorithm to reduce
9 X3 A
o XT GRS into reduced echelon form :
1. . s .
o R @R T TIRE® ¢: G > Sx 4 o 3 6 6 4
”Gasﬂﬁ‘ﬁ’ﬂ?’mﬂﬁ%‘@l 8 N A AN,
any homomorphism $:G > Sy s 0 15 o 6 18
induces an actior_l of G onto X.
(b} AT LU (®35’qfacenya Tfered . 8
: 6 Find an LU factorization of the
o, Ave .
4. (a) oS FAPHR BAITR, pind an
Define the following with examples : g 4 s
() SRS G | s s s
Idempotent matrix . . 2 5 4 1 8
| 7 3 1
(i) Rt A | / 0 0 3

Nilpotent matrix
(i) TR I
Involutory matrix

(b} ez RS SR @ T | _ 4

Define quadratic form with examples.

/1311 : { Continued )  22P/1311 (Turn Over )
22P | .



{ 10 ) ' ( 11 )

Paper : GE-4.3 : () Generating function®@H3 W gy |

: ' Define generating functions,
{ Combinatorial Mathematics )

- 3 (g) @ 37 ~Fa 79
1. e f e bes fa 1x8=8 Fill in the blank :
Answer the following questions : Co+C+Ch+..+C, =

(a) 3" Cg="Cy F; (X3 fCquﬁq‘ﬂWII (h) TS .(Hadamard) N sieeey e

If "Cg ="C,, then find "C,. Define Hadamard matrix.
(b} 49 T A . _ _
Prove that ' “ 2. &S Al 2Pz B fran - 2x9=18
n p; ="C,rl, 0O<r<n : Answer the following questions :

' fa) 450 T RF-TA 47 939 FaeRs 103 w5
() W 2eF A WE B R e [ ke e, 200 = IS KT F 80 T @A

W% n{A}=2, n{B)=3 IF n(AnB)=L ot R 7 1 1 B Tt P+

n{Av BT T4 391 Out of 450 students in a school, 193
Let A and B be any two sets. Given that students read Science, 200 students
n{A)=2, n{B)=3 and n(An B} =1. Find read Commerce and 80 students read -
n(Awv B). neither. Find out how many read both.

(d) Wﬂﬂwﬁﬁ?

(b) W9 9 A
ce relations?
What are recurren _ S(n+1, k+1)2S(n k)
(e) ¥ 2 Fy(n)d n¥ Q@ (WA WR aMnzl 1sk<n
~ partitionT TR T&MH | £ (6] T4 Fefe . Prove that

Let Py(n} denotes the_t“‘;‘;itberF. ‘g . S(n+1, k+1)2S(n k)
iti i1 isti s. Fin
ga.t(‘ﬁt;tlons of n into distinct p. whenever n 21, 1<k<n,
d -

22P/1311 { Continued ) 22F/1311 ' { Turn Over )



(13 )

(12 )
{g) Combinatorial @ 7 (o e oA
fc) ST ¥4 : | W{ﬁ[@m;\’qq
t, =4{ty1 ~th-2) ' What is combinatorial design? When is a
BoeEt, =1 AR n=09F n=1 design called balanced?
Solve _ (h) Balanced incomplete block design
t, =4(ty_y —tn_2) | (BIBDR k@l fari «B1 BIBDS cofeul

Steiner triple system {1 R0 = ?

Define balanced incomplete block design
(BIBD). When is a BIBD called Steiner

given that t, =l for n=0and n=1

{d} 103 SYW AR FHCNER integer partitions triple system?
fafs =1y | | . ' .
Find all integer partitions of 10 into odd f) nb W& N symmetric group 5,7 cycle
parts. ' '- index g %11

Find the cycle index of symmetric group
S, of n elements.

(e} T REEGR Wow st e = ,

] 8
.

3. TR PR B I TWom e f 4x6=24

Answer any six of the following questions :

Find the middle term in the expansion {a) <b *RrFR 1251 PR 9 PRTS Pl AHTS
1\® e 0z e | gem s Sh wre By were

(2“}) 751 oy WwR ¢ u wE 801 o Te T

T =cer IS AR SR o e FoAS 3BT

- o ep T g ot | corm e e R gsed

0 ['" ]awqaﬁwﬁ?ﬁﬁmr 2PPTYR A TR 7 ,
, n- : . In an examination, a question paper
Find a simple expression for consists of 12 questions divided into two

T n parts, i.e., part-I and part-ll contai-

[n—l] ning & and 7 questions respectively.

' L 22P/1311  (Tum Over)
22P/1311 { Continued )



(b)

(cj

(d

22P/1311

( 14 )

A student is required to answer 8
questions in all, selecting at least 3 from
each part. In how many ways can a
student select the questions?

el @ {fu} T v
Su==8f,_1 +4f, o9 <0 A 79, AWz
fo =204 +3 30|

Show that the sequence {f,} is a
solution of the recurrence relation

Ju =-3fn1+4 00, if f7=20-4" +3.

wore il SR generate X FAVCG
ey @1
2 3

, o a%, a”, ..

T o G5 F1F |
Find the generating function for the
sequence

2 3
1L, o aF a”, ..

where o is a fixed constant.

R | ST | I

Jic =8fi-1 +16f_5 =0
b fo =169 f, =80,
Solve '

S =81 +16f4 5 =0
where f, =16 and f, =80.

4. Wm{@ﬁmvﬁsﬁﬁwmz

{ Continued ) 242P/1311

{ 18 )

(e) 53 Remea (partition ) 5= By 591 | qrece

Cr{eRl @ 53 (@Cel (T §ONE T

P

e /e 59 SRW SRTERS A (oM

AermeT e e =

Find the number of partitioné for

5.

Hence show that partitions of 5 into

distinct parts equal the number
partitions of 5 into odd parts.

of

() =TT representation® n R eome

%R 6 D, 3 cycle index T4y 31|

Find the cycle index of the dihedral
group D, in its usual representation on

n points.

{99 (1521 7,5 2) parameter(d9q TS <5
BIBDT wif¥% wItwie 7 (oMK e e 3

Fq1

Does there exist a BIBD with parameters
(15, 21, 7, 5, 2)? Explain your answer with

Jjustification,

Answer any five of the following questions :

6x5=30

(a) Multinomial SIS SrEe wrE a9 9
a?b3c?2d®7 W= (@+2b-3c+2d+5)07

Res Ry 591

4+2=6

State and- prove multinomial theorem:.

Find the coefficient of a’p3c%d’
(a+2b-3c+2d +5)!6.

in

{ Turn Cver }



(16 )

(b} 100 T ¢ AW FEE HWIe T WRE IQ
TeomE 2, 3 W 5 w5y ?

How many positive integers less than
100 is not a factor of 2, 3, and 57

{c} Derangement@@ & &2 1,2 3, 4,.., n
(TP derangement(IE 79w Flefy 741 ¢

What are derangements? Find the
number of derangements of the elements

L234.,n : 1+5=6

{d) Burnside’s lemmads! StEq FR 2 3 |

State and prove Burnside’s lemma.

. {e) Polyad Tooes Sray S} o 347

State and prove . Pélya theorem of
counting.

{ff oT© MRIRT some 5 Gt fora - 3x2=6
Write short notes on the following :
() Latin square design
(i) t-design

e ok ok

| 4 SEM TDC GEMT (CBCS)
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CHEMISTRY

( Generic Elective/
‘Discipline Spemﬁc Course )

Paper : GE—4 / DSC~4
( Transition Metals, Coordination Chemxstry )

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 Chemlstry)
(Ma:rks 27y

1. Wﬁmmwmww 1x5=5

Choose the correct answer of the fOlIowing :
(@) [Cofen),Cl,])* SRAIB® Coq wRY T 'Y

The oxidation state of Co in the complex
{Colen), CL,]* ion is

&2 6 )3 oy 4

{ Turn Over )



{b)Wﬁm@mCmﬂ@Wﬁ%ﬂiﬁmﬁtﬂ

()

(2)

AT w=F?

In which of the following complexes
geometrical isomerism is not possible?

fi) oA (et

Tetrahedral complex

fii} SFEFFT Qo
Octahedral complex '

fiti) w‘c‘w?m c?ﬂ‘sT

Square planar complex
{iv) S99 QOIS =

None of the above

IFeeE “plod (ae Mn (m)a T gefT
g R taR

The high spin configuration of Mn (III)
ion in octahedral field is

U Lageey?

{iii) t2g4 €0

{IU) t2g2 egg

22Pf1310.
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({3)

[d) CTEATE AR R (FeR (Yea wRe

fe)

2. & #eAR] R eren fefbm Teg i -

TEEH T

The common
lanthanide is

oxidation state of

() +2
fii) +3
fi) +4
(i) +2 S® +4 TCAB
Both +2 and +4
woe A (IMCST SR AR 7
Which of the following ions is colourless?
(i} Sc*
) Ti%
fi) cr3*

(iv) Fe3*

Answer any three of the following questions :

() mﬁaﬁzﬁﬁmamwwﬁw |

20P{1310

Give the name and formula of an
ambidentate ligand.

2x3=6
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(b}

{c)

()

3. o

(4)

A WS W 99 e TEs
AT TyiEapIR Bl |

Give the difference between ionization
ispmerism and coordination isomerism
with examples.

iR AT efy eRs T e
40t

Discuss briefly about spectrochemical
series.

EFea (om APRAE e W @S
Sferea) =7 WA 4

How are the magnetic properties
of complexes of d-block elements
determined? Explain.

Wﬁ@m@wﬁmﬁm:

Answer any fwo of the following questions :

(a)

(b)

22P/1310

CREARS A ARTRR B !

What are the consequences of
lanthanide contraction? '

CPREAZG HF 2% 7 (Teq Ters forG
N T | '

Give three points of differences between
lanthanides and actinides.
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(5)

(c) o o fofbr <yifderer Tems o |

4. TR 29T R @A BHr Te

Give three aﬁplica'tions of Latimer
diagram.

Answer any fwo of the foliowing questions :

(@)

(b}

()

22P/1310

e i (N9 TUPAC {8 wrpif® =i fersn
ﬁaC$KWTEm): |
Write IUPAC names of the following
{any two) :

() K;[FelCNgl

fii) [Co(Br}{NH3)5]S0,4

fiii} [Pt{Py),]1[PtCl4]

[Cofen),Cly]t  wmaw  RRerweaive
AL T4 |

Discuss  the
[Colen),Cl,]" ion.

stercoisomerism of

@] Qe ©99 TS [Fe(CN)g]* T o4
@ oW o I 9 |
Explain the structure and magnetic
property of [Fe (CN)6]4' in the light of
valence bond theory.

2x2=4
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5. O A R @ g e fa 3x2=6 SECTION—B
Answer any fwo of the following questions : ( Physical Chemistry )
{a) meﬁw%ﬁﬁwﬁw@a o ( Marks: 26 )
ﬁ?&am‘@d—wﬁﬁmﬁwmm 6. W% Teh A Sfenear - _ 1x3=3
Write a short note on crystal field theory Select the correct answer :
and show the crystal field splitting of _ ' '
d-orbitals in an octahedral crystal field, (@) = T [ A 77T 999 XA

The unit of rate constant of first-order -

(b) fcEa cvq og wwe FeFd~ @i woq

reaction is
SIF pTR o Sesay 34y | -
. ' : i) molL™!
Discuss the structure and magnetic
property of FeF¢ ™ in the light of crystal (@} Lmol™
field theory, : (i) S
(c) b A T8 R TR R 2 T i) 51
[ T 1 .
Why do coordinati 1 hib (b) o= fRifen PR TN SRR B @B IR
on complexes exhibit ‘ : 9
colour? Explain with examples. ¢RF T (FFICHI W_EIG 3 Ao 2
a A real gas obeys the gas laws under
i) T B
high pressure
(i} B Ty
low temperature
(iti) T Taww]

high temperature
(iv) SRR «Bre 7ax
None of the above
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(8) (9)

() b1 P Tie v @bt O QRR TR T () ﬁﬁwmﬁmwwﬁ—@mwm'
3 341 |

The rise of a liquid i ill i
quid in a capillary is Describe the half-life period method of

due to
determining order of a reaction.
(i} T _
osmosis (d) TS ST LI JNew A 1 TR S G
. o HEel @aE FdE W AR
(@) ST : TR G 51 S T R
viscosity

_ Define coefficient of viscosity. Write the
(iii) B : SI unit of it. Write the name of one
apparatus used in laboratory for the

surface tension determination of coefficient of viscosity.
fiv) 8799 9BI8 7=

None of the above

fe} sl X
Show that
BV,
RT,

ool

7. R PRI R @ien folom Tew i 2x3=6
Answer any three of the following questions :
(= e 2l T Rigs Smzgd et

Give the examples of first- and second-
order reactions.

{a) KT @U@ (Z) {2 CO, (omy AR
SIS QE (Z) T IR (o1 S5
Fq (273 K Bxwe) |

What is compressibility factor (Z)? D |
p y factor (Z)? Draw 8. woq ERT B (T BiRtE Tee i 3x4=12

the plot of compressibility factor {Z)
vs. Pressure for CO, at 273 K. Answer any four of the following questions :
: : . b3 ey l
(b) IR AR B 1 (@) W TR AEA &9F a A= bT S

Write the significances of van der Waals’
constants a and b.

22P/1310 ' { Turn Over }

Deduce Bragg’s equation.
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{c)

{d)

e)

22P/1310

( 10 )

T T@ A KT 0T | T [@ AW 899 5
W THON AC[ IR WA ! |
Define mean free path. Discuss the

effect of pressure and temperature on
mean free path.

RS @ TR B R T
911 -

Describe a method of determining
surface tension of a liquid in the
laboratory.

e spore ea & 3@ 7 A 93w <o e
o ww ffems 2:2:3 Jpee @@
FF, (S8 TR NAR PIRS AT 40

What do you mean by Miller indices?
If a crystal plane intercepts the three
axes in the ratio 2:2:3, then what is
the Miller indices of the plane?

oo @ R
A RfGFETS *tef

M e e B

Deduce the integrated rate equation for
the first-order reaction

A—— Product

{Continued’ )

( 11)

o R B e @bl e o 5

Answer any one of the following questions :

{a}

(b}

it

(ii)

(i)

22P—2500/1310

S wfe W R oo sk
o9 TERe <o Rfdeme e #fe
@ T wfeg f, ogeaty 3
What do you mean by activation
energy? How can the activation

energy of a reaction be determined
by using Arrhenius equation?

@ Rerafer eiqe @1 v G
ferat | 2

Write a short note on Frenkel
defect.

300 K Tarere Sifgem @ 1% SoE
@ fadfa a1 ' ' 3

Calculate the root mean square
velocity of oxygen molecule at 300 K.

cﬁﬁw.ﬂ%ﬂ@iwm| 2

Write two paestulates of kinetic
theory of gas.
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