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The ﬁgures in the margm md!cate ﬁill marks
' Jor the questwns _' o

1. wﬁwm%«ﬁw&%ﬁr@m - 1x6=6

Choose the correct. answer -from the
following : =

(@) asra%{ I maz%rwﬁasww—w

'Wl'nch 1sotope is commonly used in
o carbon datmg'-"

(l)
i 1T‘C_
@ e
(w) 235U e

P25f1534 I L ) R (TumOver)



(b)

{c)

. L2)

EDTAT (WS  (@af3dN W [EEWR-O
REFT @F T, TR e 187 & oRad
ol AW 7

What is the- colour . change observed
when Eriochrome Black T is used in the
titration of caleiuin ions with EDTA?

() T &1 €1 / Blue to red
fii) <9 @ TFEE / Red to yellow
(i) TFA-IBR 2[R/ Wine-red to blue

fiv) Wﬁ'ﬂﬁ"m Cﬂ%@m / Yellow to green

Wﬁﬂ@ﬁtﬁmﬁwﬁsﬁa@ﬂ

_ 18-electron f—:@lﬂ e ?

‘Which of the followmg is the neutral

complex which follows 18-electron rule?
) (n°-CgHs)Fe(CO), -
(i), (n°-C5Hs);Mo(CO)5

() (n°-C5Hg)yCo

“ fiv) m®-C5H5),ReMB-CgHy) -

@

ﬁﬁwqwcwﬂammmﬁwww

e

What device is eommonly used to detect

(3)

(e) Tﬁm@sﬁﬂwﬁwmﬁa «fdzbhe
__ﬁmﬁs‘m—a?ﬁamﬁv "

Which of the follomng ions can be
detected by zinc urany! acetate?

i) oAt / Uranium

@) 2RI / Sodium

(i) <«FREAN /. Aluminium.

fiv) et / MagneSi'urri |
TR CIACHT @SS Tl 2T R %Tﬁ G WY,

Which of the following is not a method to

. reduce systematic errors?

() o 3 e meR

Using more precise instruments
(i) gch FPFeIE TR T
Calibrating the instrument pfsperly

(m)@@smmweﬂﬁm y

Takmg multlple measurements and
averaging them ~ =

(w)vr@j%s—!%fﬁmwmww

Identifying ~ 'and = correeﬁng
instrument. faults B '

radiation? o | | 2. o[ ﬁ’.‘l’l{iﬁ’ e fan (R @msﬁr) T 2x6=12
i) ALRGE / Thermometer L Answer the followmg questlons (any svc) '
(i} TER-YA FOBE / Ge1ger Mu]ler @ FREw Gt T B T TS
counter i L ZI’ZWW ¢oge fofs R ﬁ@;%’m @Wﬁ@@w
(it} @59 / Barometer _' ' ' ﬁf—w @%_W F
(w) Sa HEOLH / Spectrometer
P25/1534 _
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(b}

{c}

(d)

(4)

What do you mean by nuclear
transmutations? Based on projectile
used, classify nuclear transmutation
reactions.

CoRifEY  (GOTRTE fao IR ovgs o
G B RS e 1+1=2
What are radioactive tracers? Give one

use of radioactive tracers in agncultural
field.

'ﬁ@ﬁzxwmwwﬁw%m“ﬁwﬁs‘

@y e R 1+1=2

Define nuclear fusion. Write the nuclear
fusion reaction that occurs in the Sun’s
core,

“gerer’ wﬁm@’wnm%m

Define the terms ‘accuracy’ and

(e}

‘precision’. o
441 ?{’Tﬂ Fe3(00112 HEFE  Co4(CO),

18-electron & WA wE, (%F W

meta.l metal TH9 W ?F{Tl

Assuming 18-electron rule is wvalid,
find the number of meta_l metal bonds

in metal carbonyls 'FeS(CO)m and

Co04(CO) 5. : .
wAe PR Co cm—lw) IR mmvr T
3% TS G | grm 9 -

' .Arrange the followmg in the order of

increasing IR absorption frequency for
CO (incm™ ) Explain :
[VICO)6]™, [CrCO61% MniCO},]*

P25/1534 - ( Continued )

3. wmﬁﬁm(ﬁ@mﬁﬁﬁ)

P25/1534

(5)
(g) TS frar s o 1x2=2
Write the structure of the followmg

compounds : :
) 1,10- e o Fe2t IO
| 1,10-phenanthroline with Fe2* ion
i) 1 ﬂfbﬁﬁs’ -2- mﬂw e C03+ I
~ 1-nitroso-2- naphthol with Co

CUNiT—I

Answer the follomng questions (any three} :

fa) o s’ o TEa (S T
me@wwﬁm‘? |

Explain the terms ‘mass defect’ and
‘hinding energy’ of a nucleus. How are
the two mterrelated? '

(b) FEfm ﬁmw ﬁw ﬁ@?m ‘%m@r"v{ R
Ree Best T 401 G geger Rz R o

o1 SrFecT e a1 o 141+1=3

What is nuclear ﬁssmn? Expla.m the .
_-source of energy in a nuclear -fission
reaction, What is..a nuclear chain
reaction? lllustrate your answer with an
example. ' '

Ix3=9

{ Turn Ouef J



(6) | | (7

o) TEEh ReEw g weem e e ) ﬁcfar@ @ i TS Fel Wy

*q

T g i) 20 17 ppm % {u} 19-80 . ppm C"HQT
Discuss about the main parts of nuclear CoifRst 1 ar=erAsn Wh! 20 ppm 21 o, fb"l
reactor. o _ - e ametfee eht e - B we 4f

(d) SRR ARART S 159949 a.m.u. I ; B A s f‘mﬁ RS
o} 160 RSy I3 Afeds ﬁ%‘@swwi[é  Im twotr stepara;eF determgahons tl'ie
ﬁm concentration o e m a ven sample
T I S oG bk S A 9401 { . - was found. to be (i 2017 ppm and
%9 10087 amu. WF T{ﬁ@?ﬁv‘{ I (i) 1980 ppm. Taking the . accepted
1- 0078 amu.) ! " lvalue as 20 ppm; calculate the relative

error as percent and as parts per

Calculate the total binding energy and i thousand in the..two determinations.

average binding energy per nucleon for

10 nucleus, given that the atomic mass ' (e} ‘Snﬂ?ﬁ ﬁyﬁ *rwcﬁma & Eme AT
of the isotope is 15-9949 a.m.u. (Mass of *g." O mwe 10ml weq SiEGER EE .-_1,... IRT
- neutron is. 1-0087 a.m.u. and mass of L : By e ='W 998, 999' 9 98, 9-95,
hydrogen atom is 10078 a.m.u) 10-00 W% 10°02 ml. W Rpife 1o <1 |
‘ _ \ '  1+2=3

UNIT—II A What is meant by -the term ‘standard
T : S - deviation’? For titrating 10mil of a

T ﬁﬂ‘ﬂ{iﬁ W‘q‘ ﬁ%ﬂ ﬁl @WF{T ?IET ' 3xD=6 S -t solution with the help-of-a’ mxcroburette,-
S the volumes of the titrant used: are 9:98,
" Answer the followmg questmns (any two) 9-99, 9.98, 995, 10-00 and 10- 02 ml

- Calculate the standard devxataon G

(a) wﬁ%ﬁwﬁﬁaﬁw%ﬁ@ww 3
e S e WS R e ' UNiT-—HI S

SRR iy Rale weae e e R 5. TR PR Ted mﬁ@m ‘ia‘) ,3x2=6

- Why do We lise’ phenolphthalem for the . . .
“titration of a Weak acid with a ‘strong AHSWCI' the fOllOWlng queaﬁons (any.two)
o a.lkah and methyl orange for thé titration

of a strong acid with' Weak alkah? '

(MW@NWW%WCN
' —ﬁ#WWWl | 1+2=3




(8)

Discuss the n-accepting ability of CO in
light of molecular orbital energy level
diagram.

(b} mﬁ@sﬁ?wmvmwwwr |
' _ : 1+2=3
What is Zeise’s salt? Discus_s its

bondmg _
'(c).wﬁmwﬁﬁmwwm
_-WM—CWC—OW—MW

Discuss the order of M—C and C—O
bond-orders ' in the following iso-
electronic Specws and- 1sd-str"uctural
species : \ :

Nicon®, {Co{com“; [Fe(CON >

- _ Unir—Iv - : .
6. .—a*ﬁmﬁwwwwi‘wﬁmwww
Ea (R @mqﬁ) T 3x2=6

Dlscuss the use of the followmg reagents in
~ inorganic analysis {any two) : :

fa} IRIF [ Cu.pferron _

| {b) Eﬁ?ﬁ?ﬁ’ﬂ 7 D:thtzone _ _

(o csl%m‘?scaiw’ﬁﬁﬂ / Sahcylaldoxlme '
= *1_'5__*._

P25-3000/1534 4 SEM FYUGP CHMCA4A
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1. % Taacn Ao Serear ; | 1x6=6

Choose the cotrect answer

(@) nthe@ RRER T e wqe o

W A@ g@EI W T IA
feRteeica e | BT

‘The time required to decompose half of |
‘the substance for the nth-order reaction
is inversely proportional to

N fi} q**!
' (i} an-—.l'
(i) qn2
() a® o
P25/1536 {Turm Over )



) R G =[: &9F: tgr= 50 L2 mo1 257!,
e R, oW o
The rate constant of a reaction is
50 L? mol"QSz ; thernt ‘the order of the
reaction is
G 2w | :
first SRET R e

second:

(iii) rg%m i

i) ”ET

ZETo

() ewer 9 D, 2. . AR -8

Wlth mcrease

m ~temperature, the
r actlon 1s

decrease‘ﬂ' e

(it} SefRTENT
unchanged

fiv) AR TTgT T =
half of initial concentration:. ..

P25/1838 ' | ( Contirtied J

——

(3)

. {d) . NHp, TR0 (239 ey o
Boret 9 I

_...In the Haber’s process ofNH3
: '"_molyb _ enum acts as

i) W/catal}fst__ ,_
(i} ﬁi/poison |
(it} 9%/ promoter ..

fiv) 9%/ ox1dant |

e) o '-‘ﬁv‘T ﬁf“m‘ EI{EIW w ¥ =,
. .:_When__a catalyst 1s used 1n a. system,
then
Rt (I} R RO o T m;{ :g]yr 5y
the value of* ethbnufn constant
i 18 decreased '

ﬁw T{H m £ BERVERISETST

the eqmllbrium concentratlons are
increased

P25/1535. ( Turn Over)



P25/1535

4]

13, ﬁ“‘{hwﬁz‘nﬂq@Az Wﬂﬁwwwm
@) s arm

The fraction of surface @) occupied by
A, molecule in Langmulr adsorptmn is

{ij bP/(i+bP)
(i) ppl/n

(@i B2 /(1 +bP)/2
fiv) 2bP/ {1 +2bP)

2. mem-.(ﬁmmp.

Answer the following questions (any six) :

{a) waFeTe Q8 SR TR 1 R[fd <5 @
e Wefr e
How will you determine the order

" of a. reaction using differential rate
equation?

(b) S @ @ Aw-TE REF 99-9%

ﬁ*ﬁ#i@t@ﬁmmﬁ%ﬂmﬁww- .

qF 10 871

Show that in case of a first-order
reaction, the time required for 99-9%
of the reaction to take place is about
ten times than that required for half of
the reaction.

2x6=12

{ Continued )

(5)

fc) ﬂ'ﬂ#‘“ﬁ?’fﬁmwwm
& o

What are the édvantages of transition
state theory over collision theory?

(@ T W% THEET SROWR TS
foram 1
‘Write the differences between physncal
and chemical adsorptlon

(e) WWWW‘TW%{@?

What deo you mean by pos1t1ve and
negatlve adsorption?

{ WWW?WWWI 1+1=2

What is- stutci(:.':lt.':ﬂyms’-3 Expla.tn with -
example.

(g) STE-SEEGT ﬁﬁazu a%l— pHGT R
TR AT

How - does pH affect the enzyme-
-.catalyzed reaction?

UNIT—I

3. T s T N (R O SRBY) © Gxd=12
Answer the following questions (any four : '

fa) <5 R wivs tr 4w RE- R o

- 25% ¥ W 600 IwS; (ww® OR

fRferarcsr 75% reyef i’ata oI >R 2w
L6 R A _ 3
P25/1535 = " {Tumi Over)



(6] | (%]

A second-order. reaction involving one

reactant undergoes 25% completlon in o

600 seconds. How long will it take for ' 4.
'-'"-'-‘the réaction to'go to 75% completmn'? '

I iodiinihhall o8

Derive Eyrlng equatmn

“Answer the following questmns (a.ny 'fﬁfee] .

fa) (S (A Freundlich SACIRA TFoI1F (50"
(o)., e RERR g Wﬁﬁ - Lengmuir SR TR Re AR |
E"i"ﬂﬂ 1, W fi‘q %, G[&ﬁ ‘T{W e | ; Show that Freundlich adsorption

I @,-m “-8'(, fgl""ﬂ | - 2+1=3 isotherm-is,a-sepcial cagse of Langmuir -
N e e s By adsorptlon 1sotherm

' "Derlve a.n expressmn for chaln carrier !
‘of ‘4 brariched" chain reacuo a.ﬁd state
statlonary and” non-statiotary’ chain
, reaction. s el o . i

) RIS e ST e mﬂzzm ﬁml B 20 2
- SRETER vﬁﬁm WA I wE 9 vl 16-2%107 afrl%f o ?m, oo 4
= -2 O><104 =@ ﬁﬁm ﬂﬁm ==nl ... The volume of nitrogen gas (measured
ﬁq‘g FALN e s 1+2=3 _
How does temperature aﬁect the reaction o .
rate? In the plot of In k versus 1/T in '
Arrhenius eguation; the slope of the
streught l;ne was, found to be —2 0)(104 20 a2
Cvreaction ey G z 51 | oo

)+

A, 129, c_m3 - (s'rp)tsn zrf% N2 el

silica gel w1th a ummole' lar’ layer is
128 ¢ g7 of the ‘gel.‘Calculate the
surface area per<gram 6f thé gel if
_ _each mtrogen _molecule occup1es an

i

o) - ogr s ﬁﬁu—ﬂ R Vﬂﬁ"‘iﬁ“l W"W
Refre;: W.W ﬂj‘ﬁﬁﬁ %:n TP | R R .

LRTE T < w141+ 1=3
Lo WHat de Yol mieati by oppomte ‘paraltel
and consecutive reaction? AR i

Discuss the dlfferent types of adsorption
isotherms with the help of dlagrams



(8)

(d) ITET Fere o Somere SEemeE [
awgf TAR R SResal 74 |

Discuss some important applications of
adsorption in chemical analysis and
in industry.

UNIT———III

5. wm%ﬁm(ﬁmiﬁt) 3%2=6
Answer the following questions (any fwo)

fa) TR wﬂwﬁw‘ﬁam
"MWWI

Discuss  the ‘mechanism  of
heterogeneous * catalysis with the help
of a suitable example...

(b} o EI?NW ' Mipﬁg&li_s-ﬂ[enten_
R %vanw—v{ S o

'Denve Michaelis-Menten equatlon for
_ enzymauc reactlon

() RoweE Wﬂ?ﬂﬁa ﬁr—m 7 ffy WR
oI SO F L

Derive an expression for the rate of
a specifically acid-catalyzed reaction.

P25—3000/1535 4 SEM FYUGP CHMC4B
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forthequestwns
1. <% mﬁw R @‘@aﬁ:‘t 6 Tenea
(R’ en wilke) - : 1x4=4

Choose. the correct answer from the
following (any four) :

@) wore SElRe @Ol @R cRRes R
AR ? |
Which one of the following compounds
will give Cannizzaro’s r_eaqtio'n?
i CH3CHO _ '
(i} CgH5CH,CHO
(ifi} (CH3);CCHO
(i) CHCH,CHO

P25/1536 { Turn Over )



( 2
) (3]

(b) BT THRS @B o Rl w2y 2

Which of the following is not a hetero-

() AR AR T

cyclic compound? : | Monomers of Bakelite are
fi) @ () e s acetdee |
N . phenol and formaldehyde
(i) @U : ' o fi) frm wrF abcdafogre
N ! : phenol and acetaldehyde :
| | (i) T O WS
{iii} _ qumol a.nd formaldehyde _
:' Cf) e e T
fiv) {/ \5 / None of the above
| af?rcﬁﬁﬁ RN Rz Z’TC_ ﬁ%tn
(0} =Te Tale @omre oo LI DEIA (€ Q@H _
e e e ; @ - ¥R oo 2

" Ethyl acetate on treating with sodium

Among the - following compounds, the ethoxide gives -

most acidic is

() p-yRem | L) R GReRGs
P-nitrophenol T ethyl acetoacetate

(i) pRTRET R afs i) =R «fesh
p-hydroxybenzoic acid - o _ deium acetate

(i) o- 2R R’ fis ufis
o-hydroxybenzoic acid |
(iv) p—ﬁ’ﬂﬁﬁ <P : | | _

D-toluic acid - |. (fv) TRENE TR
F25/1536  (Continuea; - Diethylether |
: P25/1536 : ' { Turiv Qver ).

(if}) 22 G@ T
- Ethyl alcohol -




(5)
(4)
| | fe) ‘“‘eoem e ﬁﬁfﬂﬁ féa B-wr*:i‘
. ’ I y OHR
2. 9 WA T o (R oo Rfe 2136 -&W;{:{Taﬁmwr“%

Answer the following questions (any three) . “Aldol. condensation leads_ to o, B

(@) “ReTHRAET 7 TS @R unsaturated aldehydes E“-di mot B, -
turated aldehydes.” Explain.
- YRITTER #'9% qoie due e 1+1=2 unsatil _
What is d.1azot1zat10n? How is benzene T RN :

T SEGE Gt R I L
diazonium chloride prepared in the i fomEeR o RGARE
laboratory'D Synthesize citric acid from _g_lycerel.

b} «@Eits @ﬂ?{ @ﬁwﬁas uﬂm X | U1
TR o '
o 3. () mﬁﬁmﬂﬂdwwﬁﬂf‘wﬁﬁ
Aromatic amines are weaker bases - B - Lo Daxes 3
- than aliphatic amines, Explain. E T B

| Complete the following reactions and
ST : write down their’ meehamsms

(c) ¥TeT S StEcareET AN T B Nk . |

forar ' o | ' ' CHQCHO: . NaOH (dil)

Give two  differences - between . i . O _ e

condensation polymers and addition

polymers . .. 00 i . . )
- N o | | - . __KOH
- OO
(d) ROHWRSHanmﬁFaw@m L =
T woeia | L 1+1=0 ' o : B .
' o (o) e BREE G e o
- Which is the stronger acid, ROH or ! S a7
RSH? Give reason. o i What is active. methylene eompoun

P25/1536 { Turn _Ov._er.)

P25/1536 | - { Contirued |




(a)

(b)

(6)

e R ﬂ“"i‘f w (& casm )+ 1x2=2

Complete the - followmg reactlons
(any two) :

L

i) CsH;CH=CHCHO — Na-E?.Hflr"‘)
(i . Peroxybenzoic acid -

(i} CeHsCHO + PhyP=CH, —— 3

_Wmﬁi‘*ﬂ(ﬁm'ﬁ): - 11/2x2=3.

- Write short notes on (any two) :

{c)

i) A= ﬁﬁn
o Perkzn reactmn _
() GRCAAbe ﬁWT?‘T ﬁf@’ﬂ
- Clemmensen reduction reactlon
(i) (TTTH WereEw |

Benzoin_ conden_sation :

a%wz—ﬁ%zowmoﬂm

_aiﬁm?

) '.How will you convert acetone 1nto
'-2 methyl-2-propanol?

P25/1536

{ Continued )

L7

Ea"’%f?‘.fl'/ Or

33 &ﬂfﬁcﬁﬁﬁ'ﬂﬂ@ sfie ﬁ%@ﬂﬂ’ﬁ?ﬁﬁ
i RS e @R e 7 T 00
Explain, why acetaldehyde is " more -
reactive . than  acetone = towards
nucleophilic addition reaction.

UNIT—I1

5. (a) '@’?ﬁ?@ s <o oﬁwﬁs ﬁ&tﬂﬁm
W TqHIL . B
Formic acid is stroﬁger’ acid than

acetic acid. Explain.

(b) BATTF HCN T =i R 23t fa oo
wecaE IR, 6 A T 279 1

When ethanol is treated with HCN
followed . by hydrolysis, Whlch product
1s formed'-’ o

(c) Wﬁﬁ?ﬂmﬁ’i“"l‘fw S 1a2=2

Complete the followmg reactlons

COOH
. PCl5
{I) ‘a :
; . . 150°C
NI NCOOH

. CHOH)COOH - . ..
CH(OH) COOH >

P25/1536 |  (TumOver)



(s)

6. (a) wﬁmﬁmmwwﬁwwﬁwﬁfﬁ

(ﬁ@maﬁ) | 2'

' Complete the {ollowing: reactlon and
write the mechamsm (any one) :

' fi) RCONH; +Bry +KOH ———>

) R
i) BrCH,COOC,H; + ):0 ~In o

(b} 9 meﬁﬁﬁmwwv 2

How would vou synthesize lactic acid
from propene?

| UNIT—III
7. (a) arf?a@?fmm B R wE Tl R
: @S TieayfEe wﬁ@wm‘vﬂﬁv C1+1=2

" What are thxoethersp How do you
_obtam diethyl thioether from ethyl
mercapta.n”

(b)__swﬁﬁmﬁm@aﬁwﬁﬁw |

Write one method for the synthems of
sulphomc amd '

P25/1536 ( Continued )

(o)

UNIT—IV

8. W9 oIS Ted f (W @) o 2x2=4
Answer the following questions (any two) :
f) 1°, 2° W 3° guiza el Remeq sawe
FAE 94T FRA? _ 2
How would you distinguish among

1°, 2° and 3° amines with the help ‘of
Hinsberg reagent?

(b} Wﬁwﬁ@m@ﬁem—qc@m

et _ 1x2=2
Write short notes on any two. of the
following : ' '

(i) it Tt

Mannich reaction
(i) CREE EHES e
Gabriel phthalimide synthesis
(i) =Feas wepTAd e |
Hofmann elimination reaction B
fc) O PR e T e 1x2=2
Discuss the synthesis of the following :
) aFRERR R GEER
_ Azobenzene from aniline

(ii) ﬂ]ﬁ"@ﬂﬁﬂ‘f kG e affE

m-nitroaniline from mtrobenzene

P25/1536

 { Turn Over)



(10) t1t)

| ) . | \ | N
9. wors fn i s (R coen Rofr) (b} TIEPR AR wWE qaRe =

o 1+ 1=2
1x3=3 e e |
Complete the following reactions (any three} : Define thermosetting and thermoplastic
T o ' polymers with examples.
NO, . : : .
W o 1;' NHMHS - (¢} RIS [HeER-An IR
N NO 2) NaNOy/HCl = - GoiFe Bl 5 CBIF fe o
2 : o . .

: 2TC ' Write a short note on vulcanization or
: a0 : Ziegler-Natta polymerization.
(i) e Cu/HBr .

2 . .
__ . ' - (d) BE-TEtaRe @ @mie oFs IR
o ' How will you prepare phenol-
iy H,0 . o formaldehyde resin?
(i) NG —H%O—;» | y
- {1/ Or
| s | ‘ | Buna-§ (RGF 9% FRA1?

{zv) @ _NH?._JF oHe A : " How will you prepare Buna-S?

g o ) ' * k%

UNIT—V -

10. oo opard TeR fim (R qorem RRI) @ 2x3=6

Answer the following questions (any three) :

(a) Wwﬁvmﬁm%ﬁ?
1+1=2
What s natural rubber? What is
~ meant by elastomers? '

- B ' o o P25—3000/1536 4 SEM FYUGP CHMC4C
P25/1536 { Contiriued ). '
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1. w5 Tegch I Seres - o 1%6=6

Choose the correct answer ;

- f(a) Wwﬁf wﬁm@r NG txm
~°  Heisenberg uncertainty principle is
i axapz |
S e
i) Axap, =T
_ 4n
- h
(i) Ay Ap, = —-
41

(iv) Ax AE > -
an

P25/1537 o ( Turn Over)



(2}

(b) TS F TG W # F Dy, ?
Which of the following molecules has
Dy, point group?

i) CH4CL -
{ii) NH,

(i) BFy

(iv) HyO

(o) (TR IEAREITS JRARN SHRRFAAD] XA
The wave funttion which is acceptable
in quantum mechanics is

i) w=x '
i) = x>

fiif) w=sinx

(iv) ¥ = tan x

Which .of the following _functio_ns is an

- eigenfunction of the operator Ex—?

i} e

fii} sin ax
(i) e

(iv) x*

P25/1537 { Continued )

(3)

fe) C,, RS Fie 9 fagaly SRR T
The symmetry operations in Cj, point
- group are’ AR
f) E, Ch, C3, 0,00
) E, C3, €3,C3, o, ol 00 -
{ii) E, C, C%, G, Gy, Opn

tiv} E, C,, 30,

() T GRS TR (P¥ WR?
Which of the following molecules has
centre of inversion? . .

. fi) BF,
i) Hy0
@) HCl
fiv) HyCp

2. o oPREd R @ fofom Tewfim . 4x3-12
Answer any three of the following questions :
{a) TS O SEIRVE R P T F0 2 1x4=4

Determine the point group .of the
following molecules : . B

Pl
@) CoH,
(i)} CO,
(iv) NH,

P25/1537 ( Turn Over)




(4) S (5)

(b) ¥ G frar (R e i) SR 2x D=4 3. o[ PP A e RReR Teq g« . 9x3=27
- Write short notes on (any fwo) : - ' Answer any three of the following questions :
f) et e =% (C,)
Proper axis of rotation (Cr)

f@) (i} x=-a%F x=+a STC TP TTO
(i) B e (o) |

ﬁquﬁ%ﬁmm

- Mirror plane (o) _ S o Fi(x)= N @ _2}
(i) TR T (i) o | o Fy(d = Npx(@® -x?)
Centre of inv '
~ Cen ersion {I) _ | _ —a<x<a SN ferierem £
{ c2U ﬁ%ﬁﬁwm@a*ﬁ@ﬂmwn 4 - NIWNQ-amﬁﬁ-W| : 6.
Co-nstruct the character table for C,,° ' The functions given below are
point group. o ~ defined in the interval x = —a and
@ (:) x y uF z3 R fwed @ fakiRe - - x=+aasfollows:
AT 3x3 Glw Temem | ' o R=N@®-xY).
(R @) _ 1x2=2 o e
£ e Fa(d = Npx(a -x?)
Write down the 3x3 matrix
representation of the  following - ~ Calculate the value of normalization
operations talqng. X, y and z as : ' _ . constant N and N2 in the
bases (any two) ' o ' o __range as<x<a . '
1) oy o
2) E .
B . i) cvrg[em @ S @zm 9 Fl(x) it
@) Coy - - Py ederem 3
i) o Twafis v "Fﬁ o C’z(zﬁ @ " Show that the function Fy(q and
e | 2 : o ___Fr_,(x) 111 the above problem are -
Evaluate crxyC2 (2) usmg matrix ' . orthogonal '
algebra. : '

P25/1537 - { Continued P25/1537 ' { Ttirn Over )



(6)

o {_ﬁ x}@%ﬁ#ﬁw«
cbc_ _

2
- Calculate the value of [E—, - ]
: )

@)

(iii)

fiv)

(e

P25/1537

_ 0

T WP e IR SeIREET 1o
e

Evaluate the operators corresponding

-to momentum and kinetic energy.

SO B T R TEIR
ot -

Write down the conditions of
acceptability of wave function.

o @ B RN weEtae
- SRR, o SR
NS S |

Prove _' that non~degene'rate eigen-
functions of a Hermitian  operator

are orthogonal to each other.

FEPA QW AR TR AR T
Wlwmmwwﬁﬁwwa

4+1+1=6

Solve Schrodmgers wave equation-
for a particle moving freely in a
three-dimensional cubic box. Find
the eigenfunctions and energy.

{ Continued. }

11x2=3

(d)

P25/1537

{7)

i) 10” cmﬁﬁwwww

a5 FEAFWE WA ny=n,=n, =1
e .9 ny, = y=.1-, n, =2 i
AT AR g e ey w9

Determine the energy required for
a transition from n,=n,=n, =1
to n, y =L n, =2 state for an
elcctron m a cubic hole of a crystal

- with10™® cm edge length.

fii}

faorme WqR S W @Y - W
M 4l o4 . A (RS SR L wie
WWI@,_'quww

qiﬁxﬂ—‘ T_
. 2[.1.]"

The distance between the atoms of
a diatomic molecule is r and its
reduced mass is . If the angular
momentum is L and moment of
inertia is I, then prove that

LQ
2 ur

kinetic energy, T =

oo Th (@O T QT €5 1-D
mmmﬁmw o T GBT
TE IR Wi AT R

T -Tum-Ov_er..}

3 .



(8

Draw the graph of y? for a system
behaving as a 1-D simple harmonic

. oscillator with quantum number :
(1) v=0" |
2) v=1

@) v=2

fid) Li 9 0T HEA o AN

T 1 o

Write ddwn the  Schrddinger
equation for Li atom.

fe) () coRemm Sl i1 W o 90 4
: State and prove the variation
theorem.

2

(i) et @ L2, L,]=0. - 5
Show that [£2, £,] =0.

C okkk

P-25-—.'3000_/1537 . 4 SEM FYUGP CHMC4D



Total No. of Printed Pages—9
' 4 SEM FYUGP PHYC4A

2 [ 2 5
{ June )
| PHYSICS'
( Core IR

Pap er: PHYC4A

( Electricity and Magnetism ]

Full Marks : 60
T':me 2 hours .

The ﬁgures in the margin indicate ﬁJH maﬂcs
Jor the quesnons

1. oo ﬁanzw m m awﬁ w T 1xB=6
‘Choose the correct answer '_ ﬁ‘oﬁa the
followmg “ T

) el ﬁ-zm cwa A7 E i’m 1%% Ea"{rﬁw
e Ty oW cemz%r mﬁa AR %77
If E is the electric field- 1nten31ty, then

the electrostatic energy density is
proportlonal to which qua.nttty‘«" '

ME @) E”2
i) -E2 _ (10}-;—2

pps/1ses = . (TumOver]



P25/1505

(b) C R I 4 YV o1 -V Rt

NS F9 27 | SN T RIS GCHBT FRCA
T e oW AR BT

Two. Sphencal capacitors both having
capacity C aré charged to a potential V
‘and - V. If they aré connected by a wire,
the decrease of energy wilt be

o
i) cvzt“

(uq} _CV2 b

. (w} 2CV2

{c) wv&waﬁmwﬁwﬁﬁw-

WW@WWTWQ’WW

A die_lectrlc sheet is placed_betiﬁveeﬁ tW:O

o plates ‘of 'a parallel-plate capacitor after
¢ .. charging first..-Which quantity of the

N . _following wi_ll ren}qj\qﬁp\_n_ghanged?ﬂ
i) SR '
Cha:ge e

fii} ﬁ—s'

P@entx_al

( @bﬁﬁnﬁéd"‘}'

()

(3)

(i) 4

) Capé.city
(iv) o
Energy

@ e oS sﬁﬁm é@T Enﬁ?& T
_@WWW@WW@WW

=T
The force experienced by a charged
particle moving in a magnetic field is
mdependent of '
i) AR sifecast
_ velomty of the particle .
(i) SR 211 R
charge of the particlg e

- (i) BT (IR AW

strength of the magnetlc ﬁeld

) FD TR

‘mass. of the particle

(e)ss%r 5T Rye o T ﬁ**r T GG

- AR 2R CHR T

The direction "¢f “é.mif. in~a circuit is

P25/1505

fi} FICEI g
Faraday slaw . ..

| {u) @fiees adzdm S

Flemmg s left-hand rule
( Turn Over )



(%)

fii) CTER Y&
Lenz's law

fiv} S*RI GBr8 7=
None of the above

L-R 369 G A Ta’ﬁ |
The time constant of L-R circuit is
., R . . L
- : . ) —
4 L. .. () R
(iii) R L
2. (a) <51 R SRR oH Ol m TR R e
fAeeq ¥ 50 V. WEms 9w [ w0
The electric potential at 0-1 m from a
point charge is 50 V. What is the
magnitude of the charge?
b} e @ . R 9. RS @b ke e
qRFY (AIFICHE DS A |
_ Show . that. the capacitance . of . a
conducting sphere in CGS system is
- same with its radius. . :
(c} Wﬁzwwwm?mmm
om0 :
What is magnetic ~dipole moment?
Mention its ST unit. '
P25/1505 . { Continued )

- {d

(e)

15)

0’1 m ICERT T FFS 200 TRIF LS
<51 I Pedie BiRRe 2RY T 500 mA
T R @9 O (Fa9 W (A 39

Find the magnetic field die to a circular
coil of radius 0-1 m and having 200 turns

at the centre of the coil, when c:rculatmg

currentlsSOOmA _
m«f'wm- '
Provethat

| VxB j.l.o_}‘

WWW@TWWW@

ARG =, TR () TR P Irew 9 I
" YF (n}m a"-‘m ziﬁ%m Wﬂwn

o ELE TR

fa)

P25/ 1505

How does the mutual.-'ind.uctance of a

- pair of coils change, when i) the distance

between the -coils is increased and
{ii} the number of turns in each of the
two cmls is decreased?

ﬁ%ﬁ@wm@mmﬁwﬁm

oo S e wfde o @B s
- = ARTe R oFaw arem R 300

State Gauss’ law in electrostatics. Apply

this theorem to’ calculate the intensity of

electric field at outside and inside of a
unﬂormly charged sphere. -

1+4=5

: { “Torrt: _Ovér")



P25/1505 -

(6e)

(b) Rige e T SWRIEFS €S ﬁ@q P
2RI Bferear
Find an expression for the electric field
on the perpendicular bisector due to an
electric dipole. :

{c) - tagfes afeRy &l e wfiN R 9=

L AT TEYR i @n Rgs Rmge
T AR OIF w8 WA o Ty Bfeeat |
Using. the method of electrical images,
find the electric field intensity and
surface density of induced charges on an
infinitely long conducting plane at a
pomt on the normal.

w3=[/ Or
STIEA. Fleiae Wb 4y 400 PRI |
TR FE H WoE W 2 RRL ()
The capacitance of ‘a parallel-plate
- capacitor is 400: picofarad. The distance
between two plates is 2 mm (in ai‘r)

6 WE 1500 @%WW&@W

=fFq g e =0

Calculate the amount of energy if it
is charged to a potenhal 1500 V.

(u) WWWWWW@WW

"‘-i’i‘?.':' 1+23

" What will be the potentlal difference
" when the distanice between two
plates is increased twice?

{ Continvied }

(7)

(d)lﬂ%[W‘EWWWWﬁﬁ

Sreat | . 3

Derive  an expression - for atomic

~ polarization-of an atom.

4. (a}

(b}

e cvge s P e ARTa Sirea
G U S L

Find the total energy st;ored in-electric
field inside and outside a uniformly

.charged sphere What 1s the ratio

bet_wecn them?

Riziinioe i e SOl S il SRR TN S
G (RIOR Ay Feg e 4

- Deduce an t_axprc_ssiciri_ fo';_' the
.capacitance of a parallel-plate capacitor

when a dielectric slab of thickness less
than the plate separation is inserted
between the plates '

{c) @mﬁas mmﬁ%m o Wﬁ?ﬂ%@ﬂ L
ﬁ‘@ T*RZWW T = ™  1%+1%=3
.What do you mean by charge and
currerit sens1tmty of  ballistic
ga.lvanometer? C
P25/1505 { Turh Over )



P25/1505.

(8)

fa)- et 6T A fo 7 @R T
gae 7R Rege el 91 SEMeR (FE

O ovad T T 7  1+4=5

What is 'Ampere s cu'culta.l law? Usmg

Ampere’s circuital law, find the magnetu:
. field at the centre of a long current-
e ..carrymg soleno:d '

) cﬁwmﬂwmﬁ{ﬁmﬁiiﬁww

e W’W@‘T 2@“5'[ P4 sl 1+ 1+2=4

" What do " you fean by magnettc
i permeabﬂﬁy and susceptibility? Deduce
' the relationship between them.

o) 9O LC-R oiffim N #fR98) 2RrRe e

'-mw Eldial Ztcsru zrt:‘aﬁ‘rc‘s‘m e

Ari. altematmg e.m. f is applied to a

- series L-C-R circuit. Deduce the. value of
-'--._"_1mpedance in the 01rcu1t L

Cwmsor .
96 R LCRT‘%WWW
R .
'In a senes L—CR cn‘cu1t the ‘various
quantmes have follomng values

E =100V, v0*60 c/s, ;" __1 ohm,
L=1H,C=7-04uF

( Continued )

6. [(a)

(b}

P25--3000/1505

(9)

zﬁmwm ﬁ—awﬁzﬁme%w
T |

Prove that the voltage magnification is
equal to qua.hty factor.

AR e ﬁiﬁ‘ o 1 R OR |
Hurmsl &9 3+1=4

State and prove Norton’s theorem. What
is the limitation of this theorem?

1/ Or

'mwtwmﬁwww
T _ 4

Discuss the magimum power theorem in
detall

e RprT®y wRen 31:@1 wwﬁw
Tafve Afed FR 3
Deduce Faraday’s law of electro-

magnetic induction in differential form.

Ckk ok
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- for the questions

1. @ﬁﬁﬁtﬁﬂlﬁ%ﬁw

Choose the correct optmn ;o

(a) @W%W‘E@@‘T‘f‘i’ﬁ

The internal energy of __a.l']_..ldeal gas is

WAl S W o &S wfen anes

P25/1506

{1) (oI A
" -only kinetic energy -

(i S e
only potential énergy - -

1XG=6

the sum of klnetlc a.nd potentlal

energles '

fiv) > by S

always zero

( Turn Over)




b} o ; __ - S
“() WWWW {d) M_WWWW@’[W‘T@""@
‘Entropy remains constant in (K) O ST ST MR A TAF0 B'F
&) SR 2femre The relation between coefficient of
adiabatic process . ' thermal conductivity {K) and coefficient
' ' of viscosity (1) for M molecular weight of
i) TR wfmre a substance is
isothermal process . _ () K_Sv
{iti} AT afdre

. o T AT
—=CyM
isochoric process @ K 7 S

L . ) e
None of the above fiv) ST .&31 =

' ' None of the above R
¢ SrEER-EEei er[ifﬁar@toﬁg - . |
W SRE w6 == (WWQW' %sr:’ (e) R Bl T TR W, AT TF 1R T

if pressure is doubled, _the'_ value of

T ) -
. o . . th will
’I‘he condition for - thermodynamic mear free paly Wi
equilibrium  in  adiabatic-isochoric . : () 4812«
process is {the symbols have their usyal : be doubled
meanings) L . ) o T
) dS=Q,.dp=0,_§1H=O_ : . : " be halved
o Broarso o o foRerw
(i) dT'=0, dv =0, dF =0 . be quadrupled .
fi) dT'=0, dp=0, dG=0 =~ - | () e ARE
F25/1506 ( Continued ) ( Turm Over )
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.
2. {(a}
(b)

P25/1506

{4)

S (N AR FIF o TF b I GFF T

The unit of van der Waals’ constants a
and b are

{i)_ atm m” -6 mol 1 m3 mol -2

) atm m® mol™2, K mol~!
@) atm m6 mol 2, m? r-ncul-l
iv) atm m~ mol™!, K mol™2 _

%"IW PR Ot ww— w.

(b)

(5)

@RI S g e o T
T T QAR TI A
Define coefficient of performance of a
refngerato_r Ca.n it __b_,e greater than
unity?

b1 e B e 30%. 3% WP ol

- aewl 27 °sz§, @RWWTWWWT

50% %97

A Carnot engine has an efficiency of

ST T a1 forar _ 2 30%. By how muich the temperature of
Distinguish between extensive and - the source be increased to raise the
intensive thermodynamic variables with efficiency to 50% if the sink is.at 27 °C?
proper examples. i {c)  F I el < oA IR
@T"Wﬁﬁw oA _’fﬁ W W‘T"f o=y State and. prove Ca.rnot’s theorem
FAC CpUE CyF T o fefy 391, TS ' w41/ Or
fozcara o oy 72w 9eq | .5 s B o ST ST T |
Usmg the first law of thermodyn amics, Discuss the thermadynamm sca.le of
" obtain a relatlon hetweert CP and CV for . o
' --temperature : o
an ideal gas, where the symbols have:
their usual meanings. N | 4. (a) —Meri“ﬁmm ﬁ wﬁr m Al ‘-’a e
A/ Or - THTTS ﬂCﬂIEﬂF{'P o T
SAER efeRTe AR 1. BRE - erRIN State the third law of thermodynamms._
Tl | SoiE TR ‘w—r 2Pt (B IR Is it applicable in all temperatures?
A e L. S2=S b)) “TmeR oGRS a&ﬁrﬁ%” FUNRA
‘Obtain an expression for 'work done in - YEESt T TR L ;
adiabatic process.-Explain the reason “The entropy of the universe is alwa’ya '
for fall in temperature dunng adlabatic increasing.” Justify the statemerit
expansion. i L
( Continued ) P25/1506

( Turn Over )

C1+1=2

1+1=2



( 6)

5. (@) % mw w1 oAfedT WE IR

(b)

6. (a)

FRILIED! {4 | 2

Write Ehrenfest’s equations for second-
order phase transitions.

SR RyF SR B WA 4
Explain the principle of adiabatic
demagnetization.

we /S Or

oo TR W YRS Sl $R oR o

TR TORER A SRAn-GelRa
SARIFACICHT el 997 1 |

Discuss first order phase transition and
hence obtain the Clausius-Clapeyron
equation for liquid-vapor equilibriuum.

o) B @ o6 cEees eeefs R
g e 91 : 3

Derive any one of the following
Maxwell’s thermodynamic relations :

L (OTY oP
0 (57),~13s)

)

P25/1506

AN HE TGO TdS SRFIFRG! ofed =1 |

: S o - 2+2=4
Establish the first and second 7TdS
equations. : ' '

( Continued )

9. (a) TIOR STAGA [F 7 BN geri Brar )

P25/1506

(7)

7. (o) R Twes Wy W@ e W &S

63°C & ¥ HfTE TR e Bl @s
AR SN _ |

Find the temperature where the r.m.s
speed of hydrogen molecules is twice
that of oxygen molecules at 63 °C.

() WM T A IARTS @A GOEE - G-

fRefesiat smeffes salRe aom werpifss |

Prove that the half-width of a spectral
line is inversely proportional- to the
square root of the molecular weight of
the substance emitting it.

8. TR e wreef T 90 )

Explain the significance of Brownian motion.

What is temperature inversion? Write its
expression.

(b) FEREEEE T IG Tew s 9 A TR
TIB B 226 atm  TE  R{E GG
69 kgm ™ = |

Calculate the critical temperature of

. helium if the critical pressure is
226 atm and critical density is
69kgm 3. o

1+1=2

L {Tum Over__)



(8)

(c) W@WW%?F—WWW@ "
PRI Sfrea 1 - 5
Derive an expression for - Boyie

. temperature on- the: bas1s of van der
Waals equahon _ :
w41/ Or .
| (CO,% I <fST ARFR @ Wi o
g GREPRR IR T

.Draw the curve for Andrew’s experiment
con CQ,  and explain its important
. features. = .- R

e ok
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. ' for the quest:ons o

1, oS AT Al wE @m‘c“b‘r ?lﬁ %ﬁr@r 1x5=5
Choose' the a correct a.nswer from the
following : -+ R T

(a) W'ﬁif& m vﬁlﬁr ﬁw T

The maximum kmetlc energy of the
photoelectrons in"a photoelectnc effect
experiment depends on

1ntenstty of the incident hght
P25/1507 - { Turn Ouer )




(2)

fii) eSS I FIITY SRS
frequency of the incident light

fiii) eSS IR G S4TS
polarization of the incident light

fiv) ST @R SIS
~angle of incidence

(b) 0 Remwer afims, A R 759 ot
m 4 (BT wawe R ) e
R T 0 @ Resfre =w 1 I w5
Ry SR ) w, (W e A -

In a Compton scattering process, a
photon of wavelength A is scattered off a
charged particle of mass m (initially at
restt by an angle 6. If the final
wavelength of the photon is A°, then the
difference A"~ A

) 67 e R W, R AT e T
depends on 8, but noton &

fii) A e g4 53, R m G A
depends on A, but notonm

- fii) ) WE 0 A @D W6Y w
depends on both Aand®

fiv) 63 eRS 11 3@, Ry my oo T
depends on 8, but not onm

P25/1507 ( Continued )

(3)

{c} ﬁﬁ%vﬂmqﬁmw—rgmwa’m
ET feegs, @Wwﬁﬁaﬁmwm
o] ?

The temperature of a cavity of fixed
volume is doubled.  Which of the
following is true for the - blackbody
radiation inside the cavity? -

() T e 2 @1 3
o Its energy 1ncreases 2 times
(n) e 16 49 3 o
' Its energy increases 16 times
() e e 8 g7 I W
Its energy decreases 8 times
(iv) TR R 16 @1 3/ W
Its energy decreasés 16 times

(@ o e e, 43613@%2”@1*"’17{%
iR =’ @

The spin and panty of. 9Be nucleus, as .

predicted 'by the shell model, are
reSpectwely '

] 5 bl _’ﬂ’i‘w
3 and odd -

2.

EAas

3
— and even
5 n

P25/1507 3 ( Turn Over )



(4

(1“) - W“" ;

l and odd
2

1 .

(w} WT’I~
landeven o
2

() RFm ﬁtm Cﬂ'@?ﬁ@ e W"ﬁ SRS o

In a He-Ne laser the laser transition
takes place in -

i) 5= fiferamre -
Heonly_ .
Neonly

(i) 29T e, s TS ﬁﬁm—
__ Ne first then in He _

{w) ZNN |313|%1131' R =S ﬁ?ﬁ"
He first, then in Ne '

2. oo AT IR BT e 2x5=10

Answer the followmg questlons o
fa) AT (FRFOM O YRIPTR M 40 1
Describe Planck’s quantum hypothesis.
(b} FoRmmm foote Yagw Wiy Ry see 7= 7
 ofeerel RS TARE IR G0 A

Why is it not possﬂ:)le for an electron to
- exist inside the nucleus? Explam using
uncertainty pnnc1ple _

P25/1507 ( Continued )

el

(d)

»

{a)

(5)

AT IR 37 GORET. S (IR
TR TSP TR A AT oS
SISTRCA | o | 1+1=2

"What - is population inversion‘?- Can

population inversion . be achieved
mthout a metastable state? Share your
opinion.

MRS ﬁtﬁm T R a’é; g SR
WWWWWW?
1+1=2

What is Pauhs neutrino hypothesis?
Which -  particle . .was  theoretically
pred.lcted by this hypothes1s?

el ARFR Q-7 7 G ARFT os

W SR, "I‘FWWWW

eeE kg qfke . 1+1=2

What is the Q@-value of a nuclear

reaction? How can it  be used to
determine whether a  reaction is
exothermlc or ‘endothermic?

W\ﬁW%?W\ﬂWWWﬁWI
A8 W T fOEAE (B —oo < x < o0
ﬁﬁmf@‘aﬁ@ﬁﬁﬁﬁ@?@@ﬂ?{ﬂmﬁﬂ

"'wstwarﬁ‘ﬁiﬂﬁ‘ ¥ 141+1=3

What is a wave function? erte Born’s
interpretation of wave function. Among

~ the . given two functions, which one

represents a physically ‘acceptable wave -
function of a particle in the 'range
—~o< X < oop

' {:) 1|J(x} Aé"‘ A>0

i) wix) = Ae_x "A>0

P25/1507 ( Turn Over )



(6)

(b)csﬁuﬂﬁwﬁmﬁ—awwﬁ Bsu
AR amm W a9 597 |

ar wnw, a, =15.5MeV, a, =16-8 MeV,
a, =0.7 MeV, a, =23-0 MeV. %%

| +34 {m-qmﬁ%ﬁaw#ﬁﬁ# |
a, =] 0 oy ARCHTRI TR
—34 S-ory f ol Fra

Using * semi-empirical - mass formula,
calculate the binding energy of 2331}

nucleus.
Given, a, =15- SMeV a;, =16-8 MeV,
ac =0 7MeV a, =23-0 MeV and
' +34- for even-even nuclel
a, =40 for odd A nuclei
~34 for odd-odd nuclei

(c) ww&{%ﬁﬁmﬂ?ww

'ﬁmww:_ 0 142=3

What is meant by a coherent beam?
Explam spatial coherence.

4. (af -aﬂr ms:mma ﬁ:@ «»@m WW

F40 1

Explain the . gam_ma~ray microscope
thought experiment with diagram.

(b)

c)

5. {a}

(7))

WeRE TR 79 ARRPTR WEmAl 991
R e Rgaen 1 [ @ORe 1S
£ | 3+1=4
Discuss the salient features of nuclear

forces. How are they different from
gravitational and electromagnetic forces?

e a4 s B, o'Bt-a"5 S
] | 4

Explain the proton-proton cycle, which
is the main source of energy from sun,

T3/ Or

ARG SR (CNO)  SaE TiT

zA], ﬁaﬂ‘@tﬁswﬁﬁswwwﬁ
Tt |

Explain the carbon-nitrogen-oxygen
{CNO) cycle, the dominant energy source
in stars more massive than the sun.

NI T X, AP AT PG SRS e,
R vp@tsn wie R weotrd o
@f-foepm g RS T =W 0 3+43=6
Show that Planck’s law reduces to
Wien’s law in the short wavelength limit
and Rayleigh-Jeans law in long
wavelength limit. ' '

_ _ . o P25/1507 Tum OQver
P25/1507 ( Continued ) / ; Bhd ‘



(8)

(b} WW%”W&@WWW
PR ARE ¢ @ ReFNT @@ w5
sl‘m‘ﬁ wﬁm IR a%r Vﬁﬁaﬁq TR 11 |
' 1+5=6

' What. is Cotnpton” effect? Obtam an
‘expression for the change in wavelength
of a photon when it is scattered by a free
electron through an angle ¢ with respect

to the original direction. _

(c): FET BT B, Wi mwuqq 153

R swR Grm. we o RoRR. e

Zasnwvﬁ[q %m ad 2w Harwe &

3+2+1=6

What are the basic assumptions of the

liquid drop model of nucleus? What are

the dissimilarities between a liquid drop

and a nucleus? What are the
dlscrepanmes of thlS modeP o

6. ﬁ‘ I 1 R 15=1 Gt . 3x2-6
Write short notes on (any two} '

{a). e fReres

Nuclear reactor

' -:(b} wf C‘l%ﬁm ﬁ"f‘ﬁ[ E
+ Ultra-violet catastrophe L
" Beta decay

: . N - .. . * * * Lol
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. 2025
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BOTANY
(Core )}
' Paper: BOTC4A
( Plant Ecology and. Phytogeﬁgmphy )
Full Marks : 45 '
Ttme 2 hours

The ﬁgures in the margin mdlcate Jull marks
- Jor the questions .

Lofg 9@ &pma: O 1x3=3
Fill inr the blanks : o
i ﬁﬁrﬁ'@ @fome s T

Pyramid of __ is never inverted.
(it} Ecology’ *Rfb! (~AWY @ ovew
CFfafRE
The term ‘ecology’ was first coined |
by S
(i) g% @ jc‘m?f — cr?wﬁas ﬁ@m GRS
gte | -

Phytogeography deals w:lth the
geographical distribution’ of

P25/1383 ( Turn Over )



(2)

() % T A Sferea - 1x3=3
Choose the correct answer :

(i) TR SETE ot B StemEs @R
oY SN OTRAWR/5AY SRR /O
ey /R ST o
The final stabilized community in
plant succession is called pioneer
community/climax community /last
community/stable community.

(i) AR T S S AT/
fcares / eome Baf¥e TP o |
Autotropic food chain starts from

producer /consumer fdecomposer /
_ All of the above.

(m) AfRRREm - e .c*ma 'w%l G|
AR /TR R /(O W |

The last level of ecological organi-
zation is ecosystem/ community/
- population/biosphere.

2. Wﬁ ﬁﬂﬂf\?ﬁﬁﬁe‘ﬁ@ Eﬁ,{mféﬁn 3x3=0

Write short notes on any three of the

following :

(a) “iRfEfers T
Ecological niche |

(b) RIS
Homeostasis

P25/1383 - { Continued J

P25/1383

(3)

() a6 R@
Food chain

(@) awmRbel

Commensalism

TR’ SRS SN Qo 301 5+5=10

Discuss briefly the physiochemical properties
of soil.. Also explain the general model of soil
profile.

tar e e W 67 TRe P crme

NIEGTE FECO! Sl 4 | . 3+(4+3)=10

What is biogeochemical cycle? Discuss the
nitrogen cycle with appropriate sketches,

s s wc@ fiw | ARFER wEe fE Awrma
Rfen =iz Toge Bag >zme ey +41)

Define ecosystem. Describe the different
models of energy flow in the ecosystemn with
suitable diagram.

w4/ Or

JRERT SRR s ) s SR W _
ey [RuReRd W 4 | RN o e

By 2+6+2=10

Define succession. Describe, in detail, the
sequential stages of a typical hydrosere, What
de you mean by climax concept? '

{ Turn Over }

2+(6+2)=10



{4)

5. ﬁqirscb‘mﬁm[(am (b) §IF () [ (d)f : 5x2=10

Write explanatory notes on {{a) or (b) and {c) or
fdi:

(@) CwEs Wﬁﬁw o

Shelford law of tolerance

(b) ST O S Wﬁsg
Phytogeographmal regions of India

(c) RS safe wom
Ecological speciation

(d} wEuE

~~ Hydrological cycle

* J ok
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' The figures in the margin indicate fudl marks
Jor the questions -

L (@) WWWM@T&W@ 1x3=3

Choose the correct a.nswer of the
following :

B P war s wmﬁ-\:@a
WW/W/WTZ?ﬁ/ﬁQWI
Taxonomic species concept was
developed- by Darwin / Mayr /
Lamarck / Rietz. :

(i) =, ﬁ‘iﬁaaﬁcﬁ@zﬁ@miﬂ@w/
A/ G / @@ ]

The group of OTUs is called clade /
cluster / taxon / rank. = -

P25/1384 - { Turn.Quer)



2y ' (3)

(i) Die Natirlichen  Fflanzenfamilien {d) m’m
T e R o9 @En W Phenogram
A / (M e T (@ [ GER _ : e
crbe / RfEr W eERe ' (e) IR Em”“i”_
The authors of the book, Die : - Priority of publication
Natiirlichen  Pflanzenfamilien are ' ' o ' _
Bentham and Hooker / Bauhin and 3. R &= o (R @ 961 - . 5x2=10

John Ray / Engler and Prant! /

) e . Write explanatory notes on. (any fwoj :
Linnaeus and Camerarius. '

() @ A W 1x9=0 (o) AR Reams Tew PIEARATR $PY
Fill in the blanks : - o _ Importance  of phytochemistry in
' : taxonomy : '
i ¥® Melbourne Code® ICBNT : _
AP ICN fR1cet MR 391 2 1 - B ﬁﬁwwwaﬁwﬁwﬂw
- ICBN was rtrenamed as ICN at ' : Contribution of - L1nnaeus and
Melbourne Code in the year . E Hutchmson to taxonotiy '

i R g, AR X

The world’s largest herbarium is (c) TRIFIT AMIY FITPHR

. : Nomenclatural types
vy G By (R e ufeen) < 2Vax4=10 - () PTEESl SF SR
Write short notes on (any four) : ' : : Paralielism and convergence'

(a) F'9 EF A AT
' ' 4.@%%#(%%@@@%?@%%%@

.. Flora émd monograpﬁ : _
S : mmmwmmmxdiwﬁ mwwﬁw
@ geifes e anw o B | ki ok

6+{2+2)=10
}31010810&1 specles concept__ _ Give an outline of the classification system
{c} ca[:qzqw ’@;ﬁ‘ o ' _ : proposed by Engler and Prantl. Write the

Author. ci ta tmn advantages and disadvantages of this system.
or. .

- P25/1384 _ { Continued ) P25/1384 | " { Turn Over)



(4)

Ee_r/ Or Y
wers frgifkere figs Grarfer:. - - o 5x2=10
Write explanatory notes on. the following

(@) TS ﬁ?ﬁw TR SF PIPTR

. Principles and steps of numeru:al
taxonomy : :

(b SN Tfemr TeAs o Redw

Origin and-evolution of angiosperms.

5. %oRA S APG ciffATs RE BIg) | TS
aofeTs APG MW (APG VI ﬁm S

el T 3+7=10

Write about’ the APG system of anglosperm
classification. Discuss thé current . APG
system (APG IV) : :

grifrr: . . .. 5x2=10
Write notes on.:

(a) LS %—w ﬁtﬁq

Constructlon of dlchotomous key .

. (b) asﬁama aw

. Units of taxonomic hierarchy
Kk

P25--3500/1384 - 4 SEM FYUGP BOTC4B
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The figures in the margin indicate full marks
- Jfor the questions

1. Rt wepiR et fraRs Seq i - 1x5=5

Answer the following as directed :

@ B @ o oA

( 4 57 =7 0 )
Double fertilization occurs only in
plants. ' o
{ Fill in the blank)

P25/1385 ~ { Turn Qver )



(2)

() B®em s B / wovw / =RvR
ST |
( wm Taach 912 e )

Histogen theory was proposed by
Schmidt / Hanstein / Hoffmeister.

( Choose the correct answer )

() IR ew ®ids @Y / o §ike
FRF [ T© O PRI 7@ e |
( wm Teach ol Threar )

Sclerenchyma is composed of thin living
cell / thick living cell / dead thick cell.

( Choose the correct answer )l

(d) T T IRT X OV COCTE D
Glﬁl : '
( 1= o o4 41 )

Two small nucleus present either side of
the egg is known as

{ Fill in the blank )

fe) RTorE wiw 1 W @ReEy WSS
- QF |
| (R R @ )

The group of three nuclei at the chalazal
end is called .

( Fill in the blank )

P25/1385 { Continued )

(3)

2. oY o o (R e gi) - - 3x2=6

Write short notes on (any two) :
(@) @IRINE wgfefes Frf-atferm
Seasonal activity of cambium

(b} oA TR AFH

Types of complex tissue

R

Scutellum

(d) T2ZT.
Polyembryony

A ﬁ%ﬂquﬂﬁs?ﬁ%fﬁmm@@@@m

1) RS oo TR R s went fan
2+9=11

What is the significance of endosperm? Give a

brief account on various types of endosperms

in angiosperm with labelled diagram.

wqr/ Or

fa-Froeom R R aiftrre sralbs Ritw Tong e
e I 991 | fR-fcaeR e o 3+6+2=11
What is double fertilization? Write about thel
various steps involved in this process with

diagrams. What is the significance of double
fertilization?

P25/1385 _ { Turn Over }



(4)

4. ROB 7 0 W @REFR Foa [ies wgw
Tcn fewr : 4+7=11

What is a meristem? Write about the various
theories of organization of shoot apical

meristem,

w437 / Or
& m Frea B = ofRsr for MRw@
SRR FreT N J%e Raw =g B 2+9=11

What is secondary growth? Describe in detail
about the secondary growth in
dicotyledonous stem with neat diagram.

5. Y @ o (R cemi o) - 4x3=12
Write short notes on (any three) : '

(@) T SR SSwEH
Adaptations of xerophytes

(b)) TRIRA TR IEE _ o
Differentiation of vascular tissue

(¢ I RERT-dIe

Dispersal mechanism of seeds
(@) TR sl

Bisporic type of embryo sac
(c) fomes o

Structure of ovule

o %k ok
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The figures in the margin indicate full marks
Jjor the quest:ons

1. (@) @& %@rbr MR Tl N 1x3=3
~ Choose the correct answer :
() o B “Rrere RS o
TSR RMTT 8 /& [/ v [ 5.
The number of phenotypes in F,

generation of Mendels dihybrid
crossis4 / 6/ 8/ 9.

() a1 el Frre 1k wewd 9Py
AP, (OB TS TeroRRT TN TeweR
THA® T s;w:y [/ wiw:g /
1w [ ose oy,

' P25/1386  {Tum Over)



(2)

In a genetic cross having recessive
epistasis, F, phenotypic ratio would
be9:6:1/9:3: 4/12 3:1/
15: 1.

(it} TR (@G M2 4R t«si%‘izﬁ piEr
=R ?
(afem / Tt [/ Tiges [ Reres)

Which of the following terms
represents a pair of contrasting
characters?

(Allele / Phenotype / Homozygous
' /Heterozygous)
(b) H SR o7 40 1x2=2
Fill in the blanks :
) Wy ey T refes T T
The number of linkage group in man
is___ . .
(i) “TARTETY Al WeGERE
Mutation theory was forwarded by

2. Wﬁﬂﬁ@ﬁsﬁﬁaeﬂrs{c@mﬁw

2Yax4=10
Write short notes on any four of the following :
() <Pl el |
Incomplete dominance
P25/1386 { Continued }

(3)

(b) R T CeRTST
Frame-shift mutation

¢} SRS FEREd

Genetic drift
{d) TeoRede
Mutagen
(e) TEH ASR
* Position effect
n «wie am

Multiple allele

3. wﬁmﬁm@ﬁemwm

fat 5x2=10
Write explanatory notes on any two of the
. following :
(@) =R afgiRg
ngin_ant epistasis
(b) st s

Polygenic inheritance

o AE-TaRely wprymd S
Hardy-Weinberg principle - of a
population

(d) Mirabilis Jala,pcﬁ -\ﬂﬁ-sﬁ@ msﬁq oS

Extra-chromosomal ‘inheritance in
Mirabilis jalapa '

P25/1386 ' | - { Turn Over )}



4.

(4)

e R e fr Ceme SmmerR creew
GFRFT RFCB g1 91 ) 2+8=10
Define law of inheritance. With suitable
example, explain Mendel’s monohybrid cross.
g/ or
Tl W B2 BeiReda @ e 9eE
. 9= R @R 3w 391 Rm Seofiada
RFIRTIRB fors 4 . | 1+7+2=10
What is mutation? Write the CLB method for

detection of mutation. Mention the types of
gene mutation. :

fFe-wr 3eafe A & B TR fra-wfe
S @b Szt Gice I B9 Rra-Sife
R wgeer 2+6+2=10
What is criss-cross inheritance? Discuss
sex-linked inheritance of man with a suitbale
example. Define sex-limited inheritance.

g\ / Or :
TS felaRs o Gl R 5+5=10
Write explanatory notes on the following :
(@) ARy aife
Mechanism of crossing over
(b) TRITR AFRT FHEMT oy

Darwin’s theory of natural selection -

*okok
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