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The ﬁgures in the margm mdtcate full marks
: for the quesnons

Choose the - correct answer of  the
followmg :

m%ﬂﬁ*wﬁmmmmwﬁﬁiﬁ
mm/mﬁ%@/m%wmm

The term ‘ecology’ was first used by -
- E.P. Odum / Emst Haeckel 7 Arthur
Tansley.. =~ :

@mﬁﬁﬂ%¢%ﬁ@@ﬁ¢@@ﬂ
joW@W/BWWW/R@@ﬁI

The uppermost horizon of soil profile
-i8 called O horlzon / B. honzon /
R horizon.



zy - (8

(@mﬁmwmﬂwmf o 3. w\wwﬁmwmmﬁmvmw -
R/ (SRS SRR | . A w19 s sAfHerer w1 4+6=10
Birth per unit' time is called '

: Define population and its attributes. Explain
- mortality / natality / biotic potential.

population growth patterns and _dynami:cs.

o o ' oA/ 0r
{b) =S FEETIA 49N O <7 A 1x2=2 o
oy - o TS [HAPTRA SO[FS BIFT GRA &30 - 5%x2=10
Fill in the blanks of the following : _ : '
S o Write explanatory notes on the following ;
(i) T (AN KA 9N TR A (IR =W | S
o _ faj B by ifEm
'I‘ra.nsmon . zone between two . ' . Prqcess of soil formatien - =

vegetahons 1s known as__

(i) %@?mwwmzﬂ

The first community in plant
successmn is called _ '

(b) GG ST G
~ Atmospheric precipitation types
4. o v | R B Tt e e e
| - | L cﬁmm,%tmwzwoﬁféﬁwmwﬂa
2. wfe ﬁ@m oS cﬁwﬁm 2 - aferst e s . 1+247=10
™ _

5x2=10 Define succession. What -are the different
_Wnte short notes. on -any two of the types of succession? Explain the process of
_followmg ST _ succession in aquatic ecosystem.
fa) ?{WW/ Homeostasns R _ : | wes/ Or . .
| | - TS fRanIEy @9 e G B - 5x2=10
(b) W"I%ﬂ / Food chain _ _ - - K

Write explanatory notes on the following :
fa) T=FIR & / Phosphorus cycle’
42} *W i ‘ﬂﬁ’ﬂi / Models of énergy flow

{c) Wﬁ w: ﬁfﬁ / Habxtat and Niche

' .{d) wa ﬁaﬁ@ J Pyra-mxd-..of biomass

26P/1395 . { Continued ) 26P/1395. . - . { Tum Over)
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-

5. SRYw S SRER i i | BR SReT
SR SRR eviwe O @t 147+2=10

Define phytogeography. Write a note on the
phytogeographical regions of India with
labelled diagram. -

w4/ or R
weTs FAPTIRR ¢A® Qe (Bl Bidl ;. 5x2=10
Write explanatory notes oij. the following :

{a) FEEOR g

Theory of tolerance

(b) SRR 24w e GRREPHR.

Major terrestrial biomes of India

i Je

| 26P—4000/1395 - 4 SEM FYUGP BQTC4A



Total No. of Printed Pages—4 :
4 SEM FYUGP ZOOC4A

2 0 26 o )
( May/June ]" Y
ZOOLOGY _
( Core ) -
 Paper : ZOOC4A
( Biochemistry )
- Full Mdrks HE 5
Time 2 hours

. The figures in the margin indicate ﬁdl marks
for the questwns S

1. 9@ o 9 T (ﬁ‘ gl mﬁﬁ) _.  1x4=4

Fill in the blanks { any fourj

(@) aﬁﬁmw WCWWWW_
_ A e e @ b,

ATP stores energy mainly in- 1ts
bonds between phosphate groups.

() e s o e i a7
v - RGO RIS FeTS: WT&H'

The removal of an amino group. from an
amino acid durmg oxidative deamination
- results- in the- formadtion of .-

26Pf1967 . - (Twn-Over)




(c) HFERRR © G W |
Glycolysis takes place in___-

(d)_ﬂfiﬁ%ﬁm— foﬁ? e —rf%*rr@ Teo
G ERAOE AT R |

- The process by which fetty acids are
broken down in the mitochondria to
produce energy is called ' '

(e) CTPm Seomes iftsT ST @R |

The protem part of a conjugated enzyme
is called the

._m#@ﬁm(ﬁmm@) L ox0=4
Differentiate between (any two) '

. (a} acﬁ%ﬁwﬁ—ﬁuzﬁ@iﬁ‘ ’

.o hehx and B—pleated sheet

(b} Rgfos e m-ﬁw% -rfw

Reducmg and non-reducmg sugar

() Wﬂﬁﬂ#%ﬁﬁwqﬁa eﬂ%@

- Essential and non»essentlal amino amds

Glycolyms and Glueoneogenems

26P/1467 | { Gontinued )

(s).

3. 5y &l B (B v By . 3x2=6

- Write short notes on - (any two) © -
@ + %&m
' Holoenzyre
®) bt |
'I‘ransammatlon _
"(c) SRR EPTR
Laws of thermodynamws

(@) e R A AT TR -

Components of electron transport chazn

4'.-- “g. 5. 1. Eﬁc&@mﬂ%{m -WWW1

- “ATP is the energy- currency of - the cell ?
Explain the statement. : oL

Wwaﬁﬁ?%ﬁmwﬁﬁt@ﬁ?ﬁw

I[N AL 1+6=7

‘What is buffer system? 'Desérib'e different
biological buffer systems with example.

-Describe . the - different levels. of structural
organization of proteins. - R T

26P/1467. . . . " .. (Tum Over)



(4]

wﬁwﬁﬁaﬁmﬂﬁwﬁﬁmmﬁmﬁm
6 941 | 2+6=8

‘What is oxidative dea.mmatmn" Descnbe the
urea cycle in detail. '

6. THITS RUDE TR T, W1 Seelten
ORIt evrrwwaﬁ Wmaﬁw |
' . 5+2+1=8

Describe Krebs cycle, highhghtmg the steps,
entergy yield and 31gn1ficance in carbohydrate

metabolism. . -

_ WW/OI' —
f%ffsfﬁﬁ mﬁiﬁ‘w@m LE a%r c%m ﬁm e
TP B (R SRR A A . 5+3=8

Write a note Q._n. the, classification -of lipid and
discuss its biologi_cal fu_n_¢1_:i_on wiﬂ;=examplés.
7. Wﬁﬁ?@mﬁ@ﬂ?ﬁﬂ"mmﬁm
IR TR L e 1478
 What is activation energy? Describe ‘the
various factors af.t‘ecung enzyme activity. . .
%mw ﬁ:ﬁ o ?IIHII il W ﬁw
W’CFITF{T FAE T . 8

"Discuss the -theories expla:mng ~the
mechamsm of enzyme’ actlon T

: % ¥ & . )
26P—3500/1467 4 SEM FYUGP ZOQC4A
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CHEMISTRY
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Paper CHMC4A
' -(-<-Ino.rganic-l e
Fudl Marks 145
: Ttme 2 hours
The figures in the nmrgln indic‘ate ﬁdl marks
for the questions. -
1. T PR A wR T A Efé‘fsmﬁ: 1x6=6

Choose the correct answer '. "'frdr'n ‘the
following :

(aj wﬁﬂﬁﬁawwwmﬁﬁ?ﬁﬁ
wﬁﬁ@%ﬂﬁ?'

: "The type of radlation with the greatest
ability -to. penetrate matter is

il -W F f -alpha rays
i) I ?ﬁl / visible rays
fiti) " W?&I o ga.mma rays o
{iv) ﬁ?T M/ beta rays
26P/ 1483 . { Turn: Over.)
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(b) TR G5 PRy Rugae SR R weEa

)

G o @I IR T/TS W7

Which of the followihg nuclear reactor
componerits is used to slow down fast-
moving . neutrens without -absorbing
them?

() 59 7% | Control rod
(i) $19RRF | Coolant
(iti) ToIEHT /- Modérator
fiv) TR %% / Iron rod

IComO) (CN)5]3 4 EAN tqc*»:

o (V)38 B

¢ 3)

(e} 12-6,- 12:7, 129, 127,. 126, -12'8,

130, 125, 126 dﬁmaﬁﬁswmm

The mode of the set bf data 1'2 6 12-7,
129, 127, 126 128 13-0, 125 12-61is

) 1270 )
@) 1260 T

(iii) 12-71

WW’@T&% w1 @mcm m“‘a SRA
Wﬁ‘ﬁﬁ@@‘?

. Dzmethylglyomme is used to detect o

The EAN for [CO(NO)(CN)5]3‘ i @) et
(l)"' .35 , (II) Ni.2+
(@) 37 (i) Cu*

2. o 2P T (R e =Y ¢ 2x6=12
Answer the following questions (any s :- o
.In metal carbonyls CO acts as-a o e e R ﬁﬁ:
{i) 1'W'-'W;.f.-'.l-C}GCtIOI‘l':-‘dOHOI' Eﬁ'ﬁ % g:@[r) m .ﬂ@fﬁr‘@s Wq Ty

(i} 2-%FEA Wl /- 2-electron -donor : _ Lo 141=2
§ What are nuclear fusmn and ‘huclear -

ML Wﬁﬂw CO < ﬁs 1?2573"{ asm A

| {iii} 3-'?@@7{ TS f.- Sfélc_c'tifon' _domnor

" fission” reactiotis? Gwe one example of

fiv) 4-FGEe] /7 4-electror donor each.
26P/1483 « ( Cotitintied ) 26P/1483 - { Turn.Over)



(b)

(4 )

Wﬁ%ﬁaﬁaeﬂaﬁwm
5

Write. a short note on nuclear belt of

[ stability. -

(o)

js?@@ﬂﬁﬁt«{%#ﬁ \gwﬁaﬁf{{

Fe 3 (00)12 e CO4{CO)} 2.6 W Qﬂ@—*ﬂ'\?
Jrm B 40 o 141=2
Assuming 18-electron rule is'- “valid,

find the number of metal—metal bonds
in metal carbonyls Fe3(CO)_12 and

- Co4(CON.

(d

(e}

Wmmmacnﬁ’rﬁm 1x2=2

'lee one method of preparatmn of each

of the following :
) CoR 7R
Zeise’s salt
fii) Wﬁ%@a FHFE @t

Mononuclear carbonyl compound.

SRR (RS SRrelbe Tk

-;Wﬁuﬁ@wwaqﬁiﬁs?%ﬁramw
e

What are omdatwe add1t10n and

- reductive  -elimination reactions in

26P11483

~organometallic . compounds? Explain

W1th example

{ Continued )

(5)

N WWﬁﬁWWZ@W
'Wﬁmmﬁm ' :

Discuss bneﬂy the pnnmplé of 'tiie"use of
. -organic reagents in inorga.mc analysm

'(g).-"mawﬁas A qi%m ﬁs Tﬁl‘? 0 004 vrwm%m
'ﬂ@wﬁﬁﬁmmﬁﬁwy S 1+1=2

‘What is significant figure? Fmd the
number - of significant. figure for 0-004..

' UNIT—I

3. —mmmﬁm(ﬁmﬁﬁﬁ) 3x3-~9
~ Answer the follomng quesnons (any three)

{a) “‘wﬁﬁﬁi?wﬁwi S ATY ©F Fio AF
ﬁ@aw@ﬁ@wﬁmw 1+2=3

i TR w1 = 39 962384 .amu .
2T I TF = 1-007825 amu
05 TR B9 = 1-008665 amu )

- What is mass defect? Calculate ‘mass
:defect and nuclear binding’ energy for
argon atom 10Ar Given @~ '

Mass of the 1sotbpe of argon

' 39-962384 amu
Mass- of hydregen atom = 1-007825 amu
Mass of nelitron = 1-008665 amu

- 26Pf1483 | . {Tum Over)



(6 ) o | (7))

b C‘?ﬁﬁf’&?ﬁ SRR wﬂ’@aﬂw wee | |
) = e ar oo ! (b} TEfS G ﬁ?Wﬂ“gﬁWWﬂsﬁ?
qigw SRKsS R, Wﬁw | 1+2=3
[ 9 = . .
| h——‘%— £3 I s-;sm ?ﬂﬁm . i -1+2=3 | What are determmate errors'p Mentlon
-Define half—hfe perio d of. a ra dIO active how determmatc " errors can _ be

1sotope The half-life period of 8SKr is

- 1078 year. How long will it take for 99%
of the 52Kr to disintegrate?

‘ . B rrumrmzed

| | (c) WTW%WWW@W@%‘QW

{c} c—@ﬁa:a ﬁs’@ fo2 ?5171‘-‘1 c@ﬁ;& ﬁ%ﬁﬁ ﬁm X : Discuss _the Ostwald’s theory of
5y G o | \ 1+2=3 | | acid-base indicators with suitable

. example. . .
What is radioactive tracer? Write a short :
note on carbon dating method. SRR R

o . ' UNT—IT o0 -
_(d)_'ﬂ%ﬁ@%ﬁﬁm&ﬁwﬁmﬁw U s e argm e R R @) . 3x2=6

"Wnte a short note on. thermal reactor.

Answer the fo'llowmg- Cjuéstiéﬁs (any two) :

.'Ui\IIT-'-—'II o (@) e FHRE G BAfke e B2 CO

. s Wﬁwﬁaswﬁ@aw@ﬁwmﬁaw
o PR e fo ® m‘zﬁ) 3x26 o S e S 142=3
Answer the follomng questmns (a.ny two} ‘ What is Synerglc effect in tnetal carbonyi '
: ! . .-,T--_\comp_ound? Draw the molecular orbital
{a) ‘ﬁ*‘wr@l o fgesr’ ST fi1 | ~energy level diagram of CO molecule.
.-Wiﬂ*jwii_ﬁﬁ@@ﬁqmﬁﬁml” o ' L R
YA AT S 1#1#1=3 ‘ () e ke e m@ﬂ
Define . the terms . acctifacy and | _' @i Aoe oy ﬁ;ﬁ?{ AR | L
. prec1310n “Good preclsmn does not - ; IR &
i pectroscopy isuseful to elumdate the
.- assure. good accuracy.” E)__tp_la;n the ) o : structure of metal carbonyl compound.
statement. T : ‘ ' ' Explam



(cjwﬁmwﬁsﬁﬁﬁﬁﬁwww
ﬁwﬁwmcmowmwowo@f&

IR A

Discuss - the order of C—O bond orders

and C—~O stretching frequency in

the followmg iso-electronic and iso-
_. structural species : -

Cr(CO)g, [Mn{CO}6]+ [Fe(C0]5]2+

o Un—V
6. (o) Tﬁm o o s T 1x2=2
Write the structure of the following

compounds T
i} 1-G -2-GRER TS 003+ =
... l-nitroso-2-naphthol with Cosf__ion
i) 1,10-Rwma’FEe e Fe?* wﬁﬁ
e 1 10 phenanthrolme w1th Fe? on
(b -Wﬁmt@mmwﬁmﬁww
o o o (R e 1 - 2%2=4

.__"_'_'_*Dlscuss the use of the followmg organic
"“'reagents in inorganic analysis (any fwo) :

BN f@“ﬁi‘mﬁ?{?{nﬂf@cﬁ/ﬂnc uranyl acetate
{ii) GRS/ Dlthmzone
(m) cs@mzaw’wﬁwsmcylamomme :
_ E & & 2 s
26P—3500/1483 ' 4°SEM FYUGP CHMC4A
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FuH Marks 4 5 :

.Theﬁgures in the margin indicafe 'full marks
: for the quest:ons

1 @ WWWW«WW? 1

- What is. the- order .of . convergence of
Newton-Raphson method'J

(b) oo (i) W (i) mwmwwma
o {ulﬂ%@ﬁ?ﬁ?‘l

' Answer either [(‘ ) and (u)] or (ru) below
ﬁ)ﬁaﬁwwmiﬁﬁmt@tﬂw

wR Ay T BF 31415026, 39 AW
ol e e @l R w0 141=2



26P/1478

2y

An approximate value of nt is given

by E -and © its true value

7
is 3-1415926. Find the absolute
error and relatwe error,

(u)ﬁﬁ%’ﬁ’iﬁq flo=08 = ffg

W@WWW@@W
ﬁmn@wmwﬁmﬁwm

ﬁﬁlﬁ? S 1+1=2

Write -the iterative formula of the
secant method to find a root of a
nonlinear equation f(x) =0. What is
the approximate rate of convergence
of the secant method?

- (i) RReeq Rfd. IR IR e* -3x=0
ST bt o PR SRD T
waF P Al

Compute one root of the equation .

. e* =3x =0by the b1se_ct10n thethod,
correct to four decimal places.

IC] G -qreen e TaE IR VNS AW W

TR 51 PRAMSTE 7 Sferes, T8 N <

IR B R SRV
fefa w1 2+2=4

o Flnd an lteratlve formula to find VN
-~ using Newton-Raphson.method, where N
is a positive.integer-and hence find +11.

( Continued )

(3}

'3x-cosx~1=0 AT B 44T
Determine a posiﬁ#_é root of the equation
3x-cosx—-1=0" by Newton-Raphson
method, correct to four decimal places.

2. (a) mmﬁ%mﬁﬁwﬁmﬁw
HARAICHT YA F e a4

Apply Gauss-Jordan method to solve the
following system of equations : '

X+2y+z=3 .
2x +3y+3z-10 '
3x y+2z 13

- :-f(b)-.-- sn@r ca‘s@a?r "fﬁfl ST zﬁﬁ wﬁm ks
- _sﬁw& ﬁm%wﬁwvﬁvmwﬁyﬁtﬁwm
Solve the following system of lmear

‘equations using Gauss-Seidel ‘method,
correct :Ei.pift.oﬁvc_ decimal places :

 OTxby-z=85
_ 6x+15y+2z 72 ot

26P/1478 ( Tuiri Oier)



8. (a)

()

(4)

@44t / Or |
ACH-TE R TRRRE omfS. g R

- AR TR 0

Apply Gauss Jacobi 1terat10n rnethod to

.salve the follomng

.\x+10y+_z. . 6 |
o 10x4y+2=6
X+y+l0z=6

TGN X

' Prove that

yo 'V yg
41250 ""1'11 8034, V12510 =111.-8481,
12530 =111-8928, 41253 =111-9375,

e - WQﬁiﬁmiﬁ‘ﬁﬁ JT3505% 7 Bele

Sl

szen-—

26P/1478

12500 111 8034 41251 =111.8481,
41252 =111-8928, 41253 =111.9375,

find the value of 41250 by using t.he
method of mterpclat:lon '

( Continued }

4.

{o

(b}

- Deduce

RUTF I
-WMWI_

(5)

?ﬂﬂt%m@‘ﬁﬂ@tﬁtﬁﬁ"mwn

Lagranges :' 1ntcrpolat10n

formula. .

W/Oﬁ“

-wmu@mwwmwm

By means of Lagranges mterpolauon

fi ormula prove that

o h= ys =0-3(ys - y3)+0 2(!14 ~-Y.3)

SRR ST 3 f’“?{m T
What do you mean by numencal '
mtegratmn? - '

D T . ﬁ’[lﬂﬁﬁﬁ =

Establish the formula of trapezmdal rule
used in numerical mtegratwn :

WW/O?‘

- R=0-2 zfﬁ EFI fsmrm e
_ISQIngdeWHW%@T@l '

. Using Simpédh’s-"%' rirle; calculate the

- 26P/1478

integral -ff’zlog"x dx by taking b =0-2.

( Turn Over )



(c)

(6)

%mwmﬁqﬁmlmﬁm—
TR g E ﬁ‘ﬁ F()=1+e % sindx3

| Wmﬁvﬁwu

Use Boole’s rule to evaluate the integral

“of f(xy=l+e *sin4x over the interval

1], employmg exactly five funchonal

evaluations.,

ST/ Or

fops ae-glERr e TR WR

(1 +x)2

B Usmg Slmpson § ohie: th1rd rule, evaluate

5. (4

- . second. order to .sol;ve-=_%>-= flx, 3 with

26P/1478 -

(1+x)

y(xo) = 9":)-’311"?%"""7‘é e d @ =f(x% Y

Wnte down Runge-Kutta formula of

. initial condition y(xg) =Yp-

| ( Corttinited)

{_0)

26P/1478 i

(7))

(b} TR RYGE AR e Fie

CEH s
dx y

.IITIW‘TC'GNx moz,oswwanﬂiﬁ%‘mr
B it} aﬁ%ai T y0)=1 =F MR E'?'ffi
h=0-1,

By Euler s numencal method solve the

' equat:on

—_— = +

5 - XY

with initial condition y(@0)=1 at
x=0-1,0-2, 0-3 by taking h=0-1.

vpY T FEA-FB! &S T FR x=0-1
qF x=0-2 7@ @ 7 oPm T e,

e y=1 @R x=0 A< %=x+y.

Use Ruhge-Ku_tta method of fourth order
to approximate y when x=0-1 and
x=0-2, glventhaty 1 when x =0 and
dy

=x+
I Y

s { Tarn Over )



(8)

wa / Or
oY TR Wstﬁi 715 TaT W h=0.1
Wfﬁfﬁﬁ xy,y(l) 27@@‘@1?

A x =1 zﬁﬂfﬁawwaﬁaﬁﬁaml

Using Runge-Kutta method of fourth
' order, ﬁnd the numencal solut.ton at

x= 1.2 for g-xq XY y(l) 2,.assume the
. step }.ength h 0- 1

L Kkkk

~ 26P-—3500/1478 4 SEM FYUGP MTHC4A



Total No. of Printed Pagqﬁés
4 SEM FYUGP PHYC4A

,. 026
( May/June )
 PHYSICS
(Core)
Paper : PHYC4A'.
N Electricity and Magnetism )
- Full Marks 60 -
i"tme 2‘/2 hours

The figures m the margm mdwate Jull marks
' for the quesnons

1. Wﬁﬁmﬁa%t@a@m&m@m  1x6=6
' Choose the correct answcr of the followmg
(a) Eﬁ%ﬁ’fﬁﬁﬁ%ww Wﬂﬂfﬁ‘l@m

The area enclosed by the magnetic
hysteresis loop represents '

) T T

magnetic permeabxhty

26P/ 144-1. _ . ( Turn.Over )



(i) 7a | | (c)cwmﬂﬁa@amwm
magnetic susceptibility ' R o . .
: : ~ The electric ﬁeld just o'uts1de a charged
(i) AT TS A 7T TS W W coniductor with surface ‘charge density
energy loss per unit volume per - ois -
cycle .
' | B - el
fiv) REFHRG = : ' ] | Ty
retentivity ;
o
| 2ty
(b) aﬁmwwwﬁmmmaﬁ
PR CPEE Tl BRI 2T AGA .. G
The Ampere-Maxwell law states that a ﬂu)_. ZE;
magnetié_,__ field can be produced by L
fiv
() @ AR IS T
zero

conductmn current only : _ R
(i) &< Rpfe w13s (d) . SF (R TR - R 2ffefafe 90 2
» .disPlaC_?ment current only - o - The divergence of a’ vector field

| (i) AR =1 RprfS YA FAG i : 1represents -

both conduction and dlsplacement

(r) Eﬁ’m Tl"{ (—mﬁ?ﬁk

. _currents : o - _ the local f‘OtathI‘l. {vortzcxty]
(iv) _eoﬁa a%re e T o | {n) cww caﬁm%w .
None g_t_' _the gb_ovg L ; . B the gradlent of the field

26P/1441 - (Continued) 26P/1441. - (TumOver)



(4 )

() G0 RemoafdRe o LS (im q

(e}

T @R
- the net flow (source or Slnk) out of a
pom.t .

) cc-@wﬁw

the magnitude of the vector

ﬁm%ﬁ«w-m@@ﬁzﬁam_

 %ed T, (8 RN OIS W (3N S

If the current flowing through an
inductor is doubled, the energy stored in
the magnetic field

fi) 789 T3 / becomes dou,bled

{fii} M %7 / becomes halved

(iid) ﬂﬁ@"‘l 3’3 / becomes four times
ﬁv) <Y AT remains " the same .

o R o S ¥ P R W‘T@%‘T

. eifcq we

26?[ 1441

An ideal current source is that wh1ch has
[l) ‘Eﬂ / zero internal remstance

i) tw / hlgh mterna_l res1sta.nce

i} ﬁ?{ / low internal resistance |
fiv G‘lﬁﬁ / énﬁhite-'intemal : resistarice |

{ Continued ). -

I(.j 5 )

2. fafRemm wis Ssa fimr: - -~ 7 - 2x5=10
~ Answer the following briefly «- =~~~ - '

@ o www%ﬁm'

. Derive Coulorrib’s Iaw from Gausé’ law.

(b) Wﬂgwaﬁﬁ miemm a%rwazarﬁ-

AR W ARG SRR

e RSO AR P W

- Using Gauss’ law, show ‘that for an

" insulated conductor the excess charge

. given to the eonduefor résides entirely on
... the outer surface of the conductor.

What i 13 umqueness theorem? )

(d} Wiwwﬁmwwwaﬁwf@mf@
S e

Obtain an expressmn fer the Self-
e 'mductance of a long solenmd

{ej Wﬁﬁamwﬁ-@wﬁ—rwqmﬁw'
TES @by e B
Find a relation between . relatwe
permittivity ‘and - suscepublhty of a
dielectric, . - - :

26P/1441 - | ( Tum Over). .



3. o i AR e f 3x6=18

Answer the following questions :

(@) QRRZ crEreaRoE [ wrw—ﬁra—i \ind
S SRR Ieea R e /0
" What is meant by current and charge
sensitivity of a ballistic galvanometer?

. mwwwwiﬁﬁﬁm
- %,WW!WWqﬁ? 2+1=3
Explam what are meant by polar and
~ non-polar dlelectrlc matenals What is
o :_electromc polarization?

0 Wﬁmmwﬁaﬁﬁﬁwn

Deduce an expressmn for Laplax:e s
equatlon : : : :

(d) A e TR S (PRI oiE W
S .
| State a.nd expla.m the mammum power
transfer theorem

) Fowams A eoﬁ—aﬁs{mfﬁm -
_ Write a short_ note on displacement

R Estabhsh the relatmn

CBapg+ 7

26P/1441 .  (Continued )

4, TS

f R S R 4xd=16

Answer the following questionis :

- fa)

4ft TR (inductor)q ICEE RIS 2R
(AC) vifere 2731 a1 41 (@ R 2@ Rge

WW-—-W%”@WI

Show that the ctirrent: lags behind by )

with' respect to e.m.f.; when AC passes

_through an mductor

)

YT 4P e R {cwm =Y 7 SRS -C2lb
WWWWW@ bl fadfa 31|
What is ‘meant by the capacitance of a

_ _capza.mtt;)r'p Find the expresswn for
_ capamtance of : a para.llel plate capamtor

{c)

'mﬁm—ﬁ@ﬁm&mwaﬁ}em#

@R FoR @b FES FITH . (R

ek Sfreart pedte Nﬁwwwﬁr
 Rpe oAm R W owAL

State Biot-Savart law. Use.it ta find the -

-strength of magnetic field at the centre of

{d)

a circular coil of radius- R number Qf
turns N carrying a current I

SRS AR ! IR S RN A |
State and ‘explain Gauss’ law in

dielectrics,

sep/14L



(8

- 5. oo faw { oo o e T fow e - 5x2=10
Answer any two of the following questions :

(@) ST RAE TSN ewe R SR TR
Discuss the ‘method of electrical images
using a point charge near an mﬁmte

'conductmg plane S

) R IR < a® ST ARIR e
wAgahe e T @B SR BRew |
- ‘Perive an exp_ressuon for the electrostatic
energy. ‘of - a- uniformly chargéd.
conducting sphere of radius R.

{): _ﬁ@q E?W@ uﬂﬁw %ﬁ’r it W F[

(i) T B RS 0 {u)%’w% wfoafe
e edred fooes tsﬁ;‘r e FE&J cwas W_

 BRef et

" Using Ampere s c1rcu1taI 1aw Jin

_ eIectromagnetmm find the ‘magnetic

" field 1nduct10n B at a pomt ‘within a
currerit carrymg ﬁ) 1ong solenmd and

(u) tor01d S

.26P-—3500/1441 " 4 SEM FYUGE PHYC4A
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| CHEMISTRY
(Core )
| Eéaper'- CHMC4B
{ Phys:cal Chem:stry )
FuH Marks: 45 _
Time : 2 hours "~

The figures in the margin Indlcate ﬁm marks
Jor the questtons :

1. w&;mw@fﬁw _; o 1x6=6

Select the correct answer

(a) ﬁﬁf’?ﬁamﬁﬁmww
) The half-life’ permd of a secondnorder
reaction is
(i} ﬁ@w« m@as srrrw G"WB ﬁﬁ*ﬂa
LRy

o 1nd_ep.end-ent--_ A of ; the - initial
.. concentration: of reactant . . -

- inversely proportional to initial
: - concentration of reactant .
26P/1484 _ ( Furn Over )



)

{ 29

(i) BTt - grls . aweR  aerwei
W@fﬁ@

chrectly proportmnal to the initial
concentrat1on of reactant

fiv) ﬁféﬂwm%@wwhwwﬁséﬂ

inversely proport_mna.l to square of
the initia.l concentra,tion of reactant

r@f&:ﬂﬁs\mﬁmm

The radioactive dtsmtegratlon is of
order. -

fi} GﬂT’f’fW /fractional .

. [ zero

©

i) 9 ffirst- -
{iv} Ta®a/ second

A[g} +SB (g) -—-—> 2C(g]

. __;"d[A]/df 3x10‘3:_ molL mm -1 '2’33{
. -d[B]/dt W R FI . '

... Observe the following reaction : .

A(g}+33(g)--—>2”cgg}'

iFeThe ra.tc of this reactlon ~d[A]/dt is

26P/1484

3x107% mol L™F in~' ‘What is the

i yalige of -d[B] /dtm mol L~ =1 min~1?
W ) 3 %107

¥ oy 9><10"3
@) 107377 g 1 5%107

{ Continued }

(3)

(d) Freundlich SREMT AR 1/n3. T

. In the Freundlich, adsorptmn isotherm,
:_theva.lue oflfnls

() SN 0 W 1T TS /T
. . . between 0 and 1 in all cases
(i) ST 2. 47 S AE
- between 2'and 4 in-all:cases .
(i) ST SRCTRER oIS 1 T
! in the case of physicai 'adsorption :
(iv) IS SRCIRTY CFaS 1 W
-+ lin the case of chermsorptmn s
(e) wf ’@-as B Langmuu‘ ﬁﬁqu mr%ﬁ
34 -

. At high pressure, Langmulr adsorptmn
isotherm behaves as -

- ﬂﬂ?@’ﬁﬁ@/ﬁmt order

: (u) ﬁgﬁf ?P‘iﬁ “t‘(ﬁ/second order -

(m} ‘BI &R 1T"ﬁ/zern:: order o
Y G tﬂﬁ\s 7=/ None . of the ‘above
() S cFTe wpTe; B! '{’ET

o The 1ncorrect Statement for a catalyst is

(1) feod wzrﬁﬁ SR Kl
' bmchermcal reacttons_ are, mostly
catalyzed by enzymes S
26P/1484 { Turn Over )



(4)

._._.{ﬁ)_. et R R T

catalyst does not start a reaction

(;u)WWWWWWW-

3
lcatalYStr changes ‘the equilibrium
constant of a reaction .~ " -
{iv) '\sﬂiﬁrcqs RIS mm T A
catalyst can. - form . intermediate
comp}ex _

wm{aﬁ msﬂ%ﬁmﬁm T 2x6=12

Answer a.ny six'of the followmg quesnons

'(a) B sw-m R wﬁsﬁ— e
SRR B 4 :

L Derive the integrated rate equatmn for
first-order reaction.” :

(b) 100 *CE N, 05 Wi Reurerts -G
4:6. (TP FF T NyO 57 ARRT PR 9K

ICER Wimu‘ﬁ %aew ﬁm@ﬂ ﬁﬁﬁ(ﬁ 2R

faefg =

“UAE100°C; the Halflife penod for the
thermal decomposition .of NgQg::is 46

. ..seconds and is m,dependent of the initial

“pressure of N,Os. "Calculate the specific
“reaction rate at this temperature.

(o) RS TgT Raras W? St 41 |
© 7 “Discuss the 11m1tat1ons of collision
theory.

( Continiiedt)

(d)

'_ te)

{5)

TS S AORY Ry 41|

Explain the -effect of temperature on -

~adsorption.

log(x /m) ARATF log P RIS . (FTICE
45°m«1@mﬁ’mkwwﬁm05aun

& Freundlich . K3 I 10 2, (53

o

__,_-ac_l_s._orbent

.‘ﬁ%mﬂﬁvwwwﬁw%mw
A ey w0,

- Plot of log{x / m) vs. Iog P is streught line

inclined at an angle of 45°, When the
pressure .is (-3 atm and Freundlich
parameter K is 10, then find the
amount of soltité ddsorbed | per: gram of

o ?;afas w ﬁzq]%v .

L _:What; are cata.lytlc promoters and

"':'abﬁm Eﬁﬁtwm W@f‘m ﬁﬁﬁﬁﬁ?aﬁ e

=, ¥ frg omee w ﬁw zaﬁ ﬁgsﬂ%
@Tﬁﬁ W"f W W RIS

- “'Explain why in the' hydrolysis of ester,
- . initjally :the - rate of reaction’ rises

-sharply, but.after some time the rate of
reaction.decreases.:: L

| D6P/1484 ° | { Frirh Over )



(6} L | (7)

unr—1 . (o) T R P R gmr o SR

&g m{@ﬁ mmsﬁtﬁww | 3x4=12 - s W@W g;fiﬁmﬁ ﬁ@FW o(Tpe!
Answer any four of the following questions : 5 ' . e i = 1+2=3
What do you mean by consecutwe ‘
@) 27 °CT R 10 °C Twwr Ifa IR ﬁm .  reaction? By taking an example of this
L o TR e 2, A W oA ey o . reaction, show that the concentration
S IR _ ' o of reactant decreases exponentlally with
" Calculate the activation '-’en’e_rgy of ! - time. o -
a reaction whose reaction -rate at
27 °C . gets doubled for 10°C rise in ;
temperature. . - S o UNITII
. o !
(%) Bysing R0 S ¥4 | 4. Wﬂ‘ﬂwﬁmﬁﬁwww 3x3=9

_ '_Derwe Eyrmg equatlon

S ST Answer any three of the followmg quesnons
fc) Lindemann TER RS ‘ﬁﬁmﬁﬁ hE: (a} Langmmr =R '\’i'm’@ %ﬁ"n‘r_-{ T

mWwﬁ%ﬁWWIﬁm

R Al \ﬂiﬁ"‘m‘@ﬁ e SFQ"@W "S[Qf ﬁ‘ﬁi@{‘f o Derwe Langmulr adsorptlon 1sotherm
’ 2+1=3
s () BET 3 e aﬂ% Erf%mmw qé?m%r
Derive the rate equa’uon i‘or Lmdemann : ' @i Ry

theory of unimolecular reaction. From
o _the rate equation, cieﬁne unnnolecular
o rate constant

How can BET "equa.tlon ‘be used for the
determination, of . surface area of an

' ' i adsorbent?. ... _
(d)mﬁmwmwmqﬁmﬁw L
- gefre SRS S o 9 1 1+2=3 {c) o st iR ao @FW“T‘IW@?W
* .. What- do you mean by temperature | o BT 0 ke
" coefficient of a . reaction? Derive the : Discuss different’ typeés -of""'ads'sbrption'
" integrated Arrhenius equation. ' . isotherms with the help of diagrams.

26P/1484 . . (Continued) . 26P/1484 i "4 Tumn Over)



({ 8)

(d) Gibbs3 SIS vﬁ?m%rﬁm HEF T S
B CCRRCER I O
vﬁmmwgﬁ@?@@wwwm
 wReme fRefy IR, TG FAN L YarVar1+1=3

" ‘Write - the " Gibbs:. adsorptmn equatmn
and. indicate the meaning -of various.
terms involved in it. From this equation,
explain how you will predict the positive
and negative adsorption.

UNIT—II-I

_.—aamﬁ@mqbﬁhﬁm L 3x2=6
' Answer any two of the following questmns

fa) TS SR, M1chaells-Menten Vﬁﬁ?‘f@]

ik i hall
Derive M1chaehs Menten equatmn for
. enzymatic reaction. | RO
(b} quwwﬁaﬁmﬁﬂﬁcﬁaw
< AR S

 Derive an : _expressmn f'o:r the rate of
a general acid catalyzed reaction.

Discuss the effect of témperature on
-, .surface reaction. .

26P—3500/ 1484 4 SEM FYUGP CHMC4B
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2026
( May/June )
BOTANY
( Core )
Paper : BOTC4B
( Angiosperm Systematics )

Fult Marks ;: 45

Time : 2 hours

The figures in the margin indicate full marks

Jor the questions.

L. (o) w% Teail aifk Sfevem @ 1x3=3
Choose the correct answer :
). Genera Plantarum 7S 28R @45/

(ET4FCAR (R (TXN e 217/ Yoeww /
QAR BF CABT [ SIB | :

The author / authors of the
book, Genera. Plantarum was/were

Bentham and Hooker / Hutchinson /
Engler and Prantl / Takhtajan.

() R s SHEhT [ @EnT

26P/1396

CGRIIEE [/ e7e WAy F9 SR Jfers
wfefRe ¥ = | |
Numerical taxonomy is also termed
as taxometrics [/ -phenetics /[
taximetrics / All of the above.

{ Turn Over )



2y S (. 3)

(m)@@%?l%f@m%w%aﬁﬁﬁmw fc) =N e
agfae ﬁﬂi@ﬂ AN [ ORA /et Rejection of names
I iR/ o |
d} 2P Tgls
Gnetalean theory of origin of _ (@ .w .w .
angiosperm ° was proposed by : Author citation
Eichler / .Wettstein / Saporta and S
Marion / Sporne. - 3. ﬁo— aﬁm T%an (ﬁ @ﬂw 1131) 51x2=11
- o ' ' Wnte ex lanato notes on an two )
Fill in the blanks : (@) e Rigs
@ s < fig o w1 . Taxonomic hierarchy
. is known as the father of (b % SewRwns w9
taxonomy

Phases of pla.nt taxonomy _
i | ‘QW sﬁﬁ . _g o _ (c)-" eeo%’r@z’r S oot @ﬁﬁ?@mmﬁ

The standard size of a’ herbanum
sheetis - . - _ _ Bennettitales- Ra.nales theory of ongm of
- ' angiosperms -

' ' : - {d) APG mﬁ’rﬁwwﬁﬁw :
2. qmﬁm(ﬁmﬁﬁﬁr) | 3x3=9"

Pnnmples of APG classﬂ"lcatlon

Wnte short notes on. (any three) _ '
4, K252 I

-(a)wmwﬁ% RS W R = wmﬁwmﬁﬁmw

_ - HHRCEE | a?a rEfeT IR =F WReEER e |
Monophyly, paraphyly and polyphyly ' 6+4=10

o .. .. _ - Give an ou_tli'ne; of the classiﬁoationz system
S o S , proposed by Bentham and Hooker. Mention

Cladogfam I the merits and demerits of this system.

.26P/1396 (Continued ).  26P/1396 . . . .~ ¢ .{Tumn Over)



(4)

wy< / Or :
Rege o forer: 5x2=10
Write explanatory notes on : -

(@) @ B & @e's| s
~ Contribution of A. P, de Candolle
{b) FTCACE W Wﬁ?ﬁ e m@msg

Differences between Phenetics and
Cladistics

5. e cor a1 Rorem Wi e 2 foeel Rrorss
Rfen somcel B 52 deye (o IR IdS
o e Rgs fawa foar) . 242+6=10

What are taxonomic keys?_ What are the
different types of taxonomic keys? Write in
detail about indented keys and bracketed
keys.

WW / Or _
fage G et o - 5x2=10
Write explanatory notes on : _ |
(@) SO OTIFP'{Q ‘SIWS GG bﬁ—
' ‘OTUs and unit characters in Phenetlcs

(b} wﬁ%mfﬁmmﬁﬁmwaﬁﬁm@

Dz_agnos_tlc _ characters . of family
Orchidaceae '

o ek

26P—4000/1396 4 SEM FYUGP BOTC4B
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2026
( May/June ) -
'ZOOLOGY
| Core )
Paper : ZOOC4B
{ Animal Physiology ]
Time: 2 hours

The figures in the margin indicate ﬁzZI maﬂcs
Jfor the questions. .
LA dues
Fiil in the blanks : S
(o) e e @S ____ el AR S

Oxygen is mainly transported in blood in
the form of _ <

() m"m-wiaw P s FA T

hormone: stimulates the release: of
gastnc _]11108

26P/1482 : { Turn Over }



mmﬁrwmcﬁmwwr

~ The _____nodéig the ‘hatural pacemaker -

of the heart.

(@) = ﬁwﬁm@i___{%@mw

The process of formatmn of sperm is
called _ 0 w20t

2. Y G for (ﬁm@l) SRR . 3%2=6

Write short.notes on (any fwo) :
fa) AR TN Frg
Hormonal control of dlgestzon

(h) e ﬁzﬁ?

' Chloride Shlft SREE
() <R=’ 7re EFﬁ

' ABO blood group

(d) ﬁﬁma fié’aff@i

" HlstologY Of ovaI‘Y

3. 9{194‘@ ﬁm (ffl T ‘IET) LA 2x2=4

Differentiate between. {a._ny- two) o .

o)+ 2R TR G TS

Primary hemostasis and ":Seee'hdary

hemostasis

26P}1482 - _ { Continted:}

.DISCUSS the structure of kldney in. brlef

"’ﬁ"ﬂﬁ‘ﬁ“ WWWWWW@

(3)

) R R e e R

“RBC and WBG:: i w0

Systole and Dlastole

Lo 1+6=7

ﬁwwiﬁﬁﬁmi

'What is digestion?’ Explain’ the absorptlori of

carbohydrate and protein in gastrointestifial
tract in brief. :

WW/Or

4437

Draw a labelled diagram of the functlonal
unit of kidney. . v

'Wwwvﬁwﬁwﬁﬁﬁ* ﬁﬁﬁ*ﬁﬁm

T AN 8

.Explam the transpart of carbon dxomde m

blood in various forms.

war/c:sr |
A-PTES  wT o wﬁwr@ EusRCRe.|
A TR AT T

Discuss in brief about the respiratory
pigments and their role in gas transport.

J6P/1482 < _ SLl (Turn Over)
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6. 75 I T WE W @FF WA TN 64278

Describe the mechanism of haemopoiesis
and its importance.

W/Or
Wmﬁmwwmmﬁmlw

: :f.mﬁﬁﬁm%ﬁwsqtﬁaﬁwn L. . 246=8

" Define cardiac output and cardiac cycle.
- Describe different phases of cardiac. cycle in
~brief. . ..

7. 4god 7 dgve RRw HEe Ry faw e
Rewm o .. . .. 2¥678

- ‘What is menstrual cycle? Explam in detml
the different phases of menstrual cycle w1th

ﬂlustratlon
- WW/Or L
R | -3

_ Give a comparative account of the male and
*ferndle reproductive system in human. - -

koK

26P—-3500/1482 4 SEM FYUGPZOOCA4B
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;( May/June ) ..
PHYSICS
(Core)
Paper : PHYC4B. -
( Thermal -‘pli'ysies ;" E
Full Marks 60 _
Time : 2% hours )
The figures in the margin indicate fulI marks
forthe quesnons :
1. 0% Reswdr A Sfremr: T 1x6=6
Choose the correct option :
o) orisfs SRR WS W |
‘Thermodynamic equilibrium is achieved
@) @ oRE TEEe
only in thermal equﬂ1br1um
@ o o |
o only in mechanical equlhbnum
(iii) A AT TS '
: : only in chemlcal ethbrmm _
) e R TR e el R

- when all the above three equﬂlbna
are maintained

26P/1442 - (PO



(2) -

(b) 51 RSN S GG (entropy)q Reé

e

it

Entropy change in a reversible process is
always

i) 1 T TIed
greater than 1

() O OE TR

greater than 0

(i) 0 T TH

less than 0
i) */m
© Y gere

Which one of the following is correct?
() G=H+TS |

fi) G=F+PV -

i) G=U-TS

'fw} G= U+PV

_Wwﬁsﬂmwﬁﬁm{«w«r

IR,

where thg—;_ ' symbols bear  their

_”_usual meamngs as. thermodynarmc

' 'potentlals -

26P/1442

" (Continued)

(d)

(e

26P/1442 -

) T<o

coefficient§ I -T¥.
" The va]ue of crlt1ca.l coeﬂ'iment for a real

<O faorenafde (o1%d FoFeR Al (degrees of
freedom) 29

The number of degrees of fre_edc_)r_n_ for a
diatomic gas is

) 2
{i)

3 .
R
s

- 5] el (Joule.-‘l‘homsqn"cooting)

s e

Joule-'l‘homson coohng occurs at

2a

) T_-R—b_ .

S ag

i) T>—"

.(‘u) Rb
T<—
i) L<ap

2b

Rﬁ---_ .

Tl Sf"?ﬁ“b‘ BN (crltlcal

gasis

fj 8/3 -

( Tuirn Over )
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{(4)

(i} 8/5

2. A3 e Tee fa

- Answer the following questions :

fa) 5 mm@tmﬁﬁwm@ 10°czﬁ*<m
A TR S R i sl w4t | o

Cy =0-172 cal g™} °C™1 WIF J =4-18 J /cal

The temperature of 5 g of air is raised
by 10°C at constant volume. Calculate
the increase in its internal energy.
lenn— R

CV _o. 172 cal g ! 00"* andJ 4 18J/ca.l

(b) 'ﬂ“fﬁ ﬁ\W el (eﬂ'i’ciéncy)? RIS
@rvff%a ~C#@ (Kelvin-Planck) e E{F’“’ITL

Just:fy the Kelvin- Planck staﬁement in
‘the- context of efﬁmency of a Carnot
engme :

-2x6=12

{ Continued }

fc]

@)

(5)

T-8 fgs sm wﬁ:‘ TEq TH] (efﬁmency)

- ey =m0

- Find the eﬂ"1<:1ency of - Carnot cycle from
- the T-8 diagram. .

41 AT TR A 20 T A L
Prove that for a real gas

(CIRTE

| www_ﬁwmﬁww«

_ (?)._
 Write the vma.l Equatmns of state for real .

where the Sﬁnbb_ls havcthelr usual
meanings. -

EIEcE cmwﬁﬁmﬂﬂ%m%m

gases

ElEvReTil *\"ﬁl%ﬁ SNl (temperamre of
inversion). 224 K foan I | FIEvReT CIiC]
(o3 T FP $=26-5%10"m%mol 1.

~ R= BSJK‘ mollzrﬁaﬁcfaWi

- The ‘--temperature - of inversion for

hydrogen is given as 224 K. Given van dar
Waals’ constant - b of hydrogen as
26:5% 10_.6.-rr_13‘mol'1- - Find a. Consider .
R=8-3JK tmot~!.

'26P/1442  (Tum Over)
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(6)

3. wPrRRWFT I @ (Zeroth law of

thermodynamics) IRTA FR SN 4R
QAT A I LafRE o Regr wweas <41
Discuss how the concept of temperature was
established  using Zeroth law  of
thermodynamu:s ' o o =
weqr/Or
9Bl WA (=T (perfect gas) (S Wﬁ]’ﬂ 2R
(adiabatic expansmn) S GI"ISHETI TIF SRS
(6T o A w91 1

Obtam the relation between temperature and
voluime in ‘case of adiabatic expansxon for a
perfect gas.

. (a) ARG . {reversible) . WF:. SYRRSAR

(1rrevers:ble) AT TS 1’n*‘filfi C‘iﬁ(@ﬁtl

oo b1 e | . 2+1=3

 Distinguish  between reversible and
irreversible processes. Give one example
_.of each.

T@.@wﬁﬁ@mﬁ‘ﬁﬁ;ﬁ“mﬁmﬁ WW_

 wle SRz gl S 4 |
Discuss the equivalence of Kelvin-Planck

and- Clausius statement rcgardlng 2nd
law of thermodynamlcs .

: e e f.or. S
wﬁ%ﬁi@w T @@@E@hﬁmﬂw
R3 IR oR R wEmsT I

Discuss how a Carnot engme can be used
as a refrigerator.

( Continued )

26P/1442

{(7)

5. SoRFRGAN ﬂﬁFﬂTG <TG (entropy)ﬁ TS _‘11'@

@%TWHTFTMWI _

_.Obtam an. expressmn for entropy cha.nge in

irreversible process.
- w9/ or.

ﬁfiﬂm wEe ARBIFNI

Establish the Clausms inequality

. RSy T Wi ﬂﬁﬁéﬂ'ﬁ (Second order phase

transition) WA qHINEST ﬂ%"l’l{i
(Ehrenfest’s equatmns) ﬁ“ﬁl w®_

. Denve Ehrenfest’s equatlons for second order

phase transitions.

. TR Gr**refl‘“:‘-r«s TR TR TR SR

mmwaﬁwqwﬁ‘fﬂW| 3

'Usmg Maxwell’s thermodynamm relatmns

obtain a general relationship between the
speczlﬁc heat eapamtles '

8. (@) AW @ ﬁl’ﬁ"f ﬁﬁ‘? (Machll's veIoc1ty

distribution law)d @1 T ARy @
(most probable speed)? ?ﬂ@ «ﬂ%i Wﬁﬁ
Obtain an eiprese'ien for the most
probable speed. frorn Maxwells velocnty
-distribution, law. - S

: {Tum()uer)
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t'J'ﬂ'ﬁi"?‘}'/Or '

817 AT @ENT HET @ ﬁ?ﬁ o
317 2SR TS TR ?Fﬁﬁ?f ﬁﬁﬁm W”ZW"I
HICEAmAl 9L
Discuss briefly how Sterns expenment
helped in verification of Maxweil s Veloc:1ty
distribution law.

(b) R o o R @ {escape velocity)q
T 29 203G o I T 3 J (root
mean square ve1001ty) e W@ '22[ ? 3

At What ‘temperature is the root mean .
square veldcity equal to the escape

- velocity from-the surface of the earth for
hydrogen molecule?

9. _‘if@*{[@‘*ﬁf (mean free path)‘i W%W I aﬁemm
WWWC@&W?@T’HI $F . 143= 4
Define mean free path., Show that 1 mean free

_ path is mversely propomonal to the pressure
“of the gas

10. -4 VAR U AR (Joule-Thomson
-perous plug experlment)ﬁ W‘ﬁ"jff WW B
CeE R 4

‘Mention the Jmportant ﬁndmgs from
Joule-Thomson porous plug exp_e;‘;_n‘_ler}t -

| .w|/or

_W“ﬁ?ww%@ﬁh e

Deduce the law of corresponding states
*okok
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i. (g}

(b)

{9

ZﬁPf 1492

forthequest:ons _
R @or Fars Fo f[a,b]—niaa I

TS @ LU P <UL, P), T P, (g bR

<1 =1t = o

For any bounded function f: [a, b}—)]R
show that L(f, P) <U(f, P), where P is
any partition of [g b]. :

W’{ﬁf{qb]—)ﬂtﬂﬁﬁmﬁm'@?P '
WF Q , {4 bR YW W we PcO.

YA @ L(f, P) SL{f, Q).

Let f:{a b}— R be bounded and Pand Q
_ are partitions of [a, b] and Pg Q. Show
‘that L(f, P) sL(f, Q). -

W fila BISR SRR W, (908 (YA

'ﬁ@m»o la, bﬁﬁﬁ’ﬂmPC’WW

WUU‘, PZL{f, P<e.

3
(mmOver) |



(2

If f:[q b]->R is integrable, then show
that for any £>0,3 a partition P of [g, b]
such that U(f, P -L(f, P<e. -

(&) zrﬁ-f:[a, b]-R SRften =, (e @ f,

[a, b]® Seeng =1

If f:lg b]>R is conﬁnuous, show that

. f is integrable on [q, b].

e

W/ Or

i fia b]-ﬂ& TR =, @S A f,
[a, b;tsww%hwm

" If f:[a, b]>R is monotonic; show that f

is integrable on [q, b]. -

'trf% f[a,b]—HR W@?{ oW W f,
_[qb]w@wﬁiﬂ@,mﬁ@mm '

R Lriodax= fo-r@ .
If f:{a, b]-+R is différentiable and f* is

mtegra.blc on [a, b], show that

il bR, (4 b %wr
LS A f, [a, b]@ﬁﬁww

':.If Jila: b]—)]R is Rlemann mtegrable on

26PI 1492

fjf (dx=FB-F@)
WW/O:‘

[a b], show thatf 1s boundcd on [a B

{ Qoatxrgue;d) -

1

(3)

L) fila b}=R g b]@‘ﬂﬁ% q, &8

mﬁsﬁrﬂaﬁwmw ee[d, b] cal

[raxc=p-are
Show: that if fila, b]>R. is conﬂnuous
on [a, b], then 3 ce[a, b] such that

- [readx=to- -af.
g/ Or '

K -'...?lf@f[a,b]-»]&ww%ﬁﬂm_

=, By R £, [a, b]® TS WA A |
If f:{a, b]>R is bounded and Riémann

.integrable, then show that f i is Darboux

{b)

integrable on {a, b].

__,__.ﬁﬁﬁmmf—awﬁmﬁwﬁw

M-

Test the convergence “of- f — for

dzﬂ‘erent values of p
gLl ‘«T’Fﬂﬁ Wi%ﬂiﬁ 9] ﬂ%i'ﬁ W “‘JTW F(l) 1z
Foen

Test the convergence of gamma functmn
and show that Y =

W/Or .
%WW@T"@WWl

~ Test the convergence of : b__eta_function.

26P/1492
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{4) | : | | (5)

fc) TS ﬁm Wﬂﬁ@[ ’ﬁTﬁT Rail ' , ) - . - Show - that the sequence of
(R @K‘ﬁ ) L 3 _ fu_nctions _(fn ) where__
Test the convergence of the followmg - S I B
(any one} : ; : 0, ~eo< x50
2., - ' : : ; 1.
. sm X P dx - fal=3{mg 0 x<—
i dx e n .
b= ""-orm |, e "
| _ esl
3. {(a) [0 1]%%%@%% - : n
WWW‘I fom f3ch i Wi v 1 converges pointwise on R.
Give an example of a sequence of ' _ _on
functions on [ 0, 1] which is pointwise | : @ MR A {fy) T ful =T,
convergent  but not  uniformly . . xe [0, al, a<l, FNEFSIRE [0, a] ©
convergent., . o SR = 1
B} W T @ (f,)  EEEE, TS _ ' Show ‘that the sequence of
f,-l-'(x;ﬂ""s"" xeR; mr@rwzaotam. o - functions (f,) where.f,(0)=x",
R %_@ln . 5 : . xe[0 al, a<l  is uniformiy

o : -cbnvergent- on [0, a]
* Show that the sequence of functions )

where fp () = coinx’ eR coz_werges - _ i) A1, -«’3'1 f [a b]%i:;ﬁw(%;‘?ﬁ%a%g _
. niformly to O on R - R e b] TS [, 3 f W T @
{c) Wﬁmmmﬁm(ﬁ@mmﬁﬁ) 4x4=16 .a,bwfmﬂ, | |
Answer the following {any four} . S Let filg b]-R and (f,) be a
fi) Coysq @ (fn m z; S _ - sequence bf integrable functions on
- - L {a b). Let f, 5 f on [a b]. Show that -
'0’._"°°_<.xgjlo ' : ' f is mtcgrable on [a, b] ' '
fa¥)= nx,.OSxS—' -
Ty ™ (w)m\'sar@ Ex asﬁﬂr“b‘r[oum_
R P __ -
. n . ;
R“ﬁ’ﬁ@'ﬂﬂf‘"ﬁﬁ‘at o : ‘ GI'PTH%W dwL ﬂﬁam

26P/1492. { Continued ) 26P/1 49 2 ' | ( Twrm Over )



(6)

Show that the series of functions

Zx is pomtmse convergent to

1 on [0,1) but not uniformly

coﬁvergcnt on [(, 1).

(u)*ﬁrwr an Wc&%xuﬁ@
) W@‘WW@W{@@@
@A >0, 3K e N AT

B2 M2 K 5|y (9 + Fpe ) +oot £y (9] <2

¥ xe X, TR 49 SR e @
_ o 3
£+x—+ L_'_, xE[O,l]
2 2% 2% -

'Cﬂ% [0 1]15513171@75?5{??@?@ |
Let the series of real functions N fa
" be umformly -convergent on a

. non-empty set X. Shcw that for
_'gwen 8>0 EIKGN s,t..

o n 2 mZK :__[fm-}—l_(x) "_"fm+ 2(x} ++fn {)CH'(E
Y xe X. 'chcc .S_how that the series
£+x—+3c-—+ ,xe[O,l]
2 2% 2% R

is uniformly convergent on tO, 13

26Pf1492 | | { Continued }

(7)

4. (o) M (x,) S

C L %~ Yo Yoo %

=, @ o lim sup ( xn)%%\'ﬂfl

Find lim. sup (x,),

sequence

e 1% o % oS-

“Y, ..

where (xn) is the

Y, )

(v) W@%Z#ﬂﬂﬁﬂﬁ_ﬁwﬁﬁﬁWI 2

_ Fmd the rachus of convergence of the

= n

x
power series Y ——.

1
-

(c) _ﬁ‘ﬁwaﬁﬁm (R o ger) :  4x2=8
Answer the followmg {any two) :

D) A X O <REe W

e

| 26P/1492

pe-d <R, .ian. be-a”

- Vx, T’

G

e | .(—r %, VO<r<R,

WW@I

e f'(x= Znan

e @

-.(—-RR]‘GfWﬁ% Www@ﬁﬂ

Let 0<R<oo and for all x with

[x ~d <R, the series. ._.:Ean (x—a)™

n=0

- =+( Turn Over)



(8)

converges uniformly t6 a furniction f

- on {-1, 1} VO <r <R Show that f is

' contmuous and dlfferentlable on

@)

_t~R,R}mthf(x) 3 nay xn L.

n=1

We >0, MF X =[-1 1-¢]

Cagen @
- x+§i+£+
Wmﬁiﬁrmﬁmwﬁﬁ@s

Lét £» 0, and- X =[-1, 1—¢]. Show

J

(i)

that the power series

; 9 g
x+'_x_..|.£_+...
: 2 3 .

-'..Ls unlformly convergent on X.

f Ean_cﬁtﬁwﬁmﬁ’tw, o3

c?ﬁ\emar Ea x" Wmﬁ’ltﬁ[om

nO

CUIE t'he"_séi‘iC_S 'Ean'convergess then

show that the power series

Za,n x" converges umfonnly on

,.n=0

o, 11 ’

ok ok
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