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1 COMPARISON OF MAXWELL-BOLTZMANN, BOSE-EINSTEIN AND FERMI-DIRAC STATISTICS

I

|

Particular

M.B. Statistics

B.E. Statistics

F.D. Statistics

Particles are identical but indis-

1. | Nature of particles Particles are identical but dis- | Particles are identical but indis-

: tinguishable. tinguishable. tinguishable.

2. | Size of the phase cell The available volume of the | Minimum size of the available | Minimum size of the available
phase space cell can be small as | phase space volume is of the order pha.ge space volume is of the order
we like and can even approach | of I°, where k is the Planck's | of i°.

Zero. constant.

3. | Number of phase cells The phase space can be divided | The phase space can be divided | The phase space can be divided
into any large number of cells of | into number of cells whose | into the number of cells, whose
our choice. number is limited as the phase | number is limited as the phase

space volume of each cell cannot | space volume of each cell cannot
be less than 4>, be less than />,

4. | Number of particles in a cell | Any number of particles can Any number of particles can | A phase space cell cannot accom-
occupy a single phase space cell. | occupy.a single phase cell. modate more than one particle.

5. | Macrostates and microstates | A macrostate can have more than | Each macrostate has one Each macrostate has one
one microstates. microstate. microstate.

6. | Energy Continuous distribytion of energy | Energy is quantized. Energy is quantized.
is assumed. Q

(R
. NN ,
7. | Spin The parti l@re spinless. The particles have integral spin. | The particles have half integral
“%. spin.
\J~
8. | Occupation index 1 \Q 1 1
\e&éﬁ e**PE 1 e *PE; L1
9o 3 1 3 1
9. | Total energi Nk, T 2 -
| | 2™ 2T e PR Gy
10. Symmetric under interchange of Antisymmetric on interchange of

Wave function

the coordinates of any two
Bosons.

the coordinates of any two
Fermions.

Download all NOTES and PAPERS at Sttrdeft&iR vaRscaBT

PN Y P TT . IV TS


http://studentsuvidha.com/
http://studentsuvidha.com/

L\“—w\fss e Povae it ~

Erissive. Powserz o o beely ab o giuen dtm pensdune Wy Ha
C(/L&q\d-il"a o} Resl it Lanyy . emadad b?f Ha bo‘“-loi Pery Un -
RS Pen Unr} sy g bely ab Hed boaperedine
Ew\t&s:vria ()

E‘:w‘ssi-vrx} W dafivas] o> Ha Radts o) Enangy Redlisel

frows a pMotened) Swifany de Hhal Racd ot Q_‘w\_&a YA
Forfeetty bracie bealy b fhel buspodine.

Stefanps Balt2 monn [aw:.

TE Slabe Hidr dolald Rachisherd B Had " Lra i C’\.btmkbgd-

Ren_ LWk e 1A Pr-'b\olovhbwf) ks o,
abolul l—gngeaﬁ%,

( GBSB[Q\J\ T penedune — T&Mbaw
&ﬁ*ﬁ
@ — cr"F\1
Sl
Lo hane 6@._ Shfawy comytant
e L AT e |58 W2 Y

4

—

r
Q- RHFE SO
Q2 AEY T

o
Pr

—_—

| QQ«-— '. Q“'@q 0}_ "\J&-J‘ Ett—\ff Ml rb(\) ..\ b‘_t-“\(‘,l'\ (’Mh\,l?

| )

Download all NOTES and PAPERS at SIRIBFH&{R FamscasHy


http://studentsuvidha.com/
http://studentsuvidha.com/

D)\QLLL t‘ed a Rtkt\[ Qi}_“& “\ o }aQrie_\w\:_

e s ——

T Prachkre thene WA b PUL{QQ" leQLb@CJ't"’—b; IS} paels,

a bL\cmeld I Labbradsrg by #\‘dL\DOL hellaw &bwwﬂl“?
A Shal) tole T, Wlich  Can dbtork 9+ oF Rediohaw.

P The btqugb@d& Sechiode

D PE ol 1hoa bonpiy gy ! »
: ' et ol o £
‘ Rosltetrig o ol e flaa ) jmh;': N“\WL\LJ}’L\
) Tk .
9 RE \ E"‘Qhﬁ& QJ_ 'ZC\CthQ\r\J_\ ot s
15 given b& Shze, Unelen, Cumve |  tonnbenoduta_

Download all NOTES and PAPERS at SHrIBHtah fanscesms


DELL
Stamp

http://studentsuvidha.com/
http://studentsuvidha.com/

ty c\\Mc_H(-J Proporinnel de Uiy Powen sl T

W ;

AbSa lute_ kvnbensdur= E'_DQ‘F"\ CSVP\.#‘\V\\Q (GMM_Q

Ql»\m_;!a. Ql\t(“ Fowleryely SNDI'\M mpn\b@gu\ Lot‘lfi\

MeRBAe TN dvabenchune Pl = ey
C ooty DS blacamtand (aw)

N \:dt\wJQ»éH\ Corrayponcly ¢
E,w\%& .

PMOET A

Download all NOTES and PAPERS at SIIBFEI FaRseeB


http://studentsuvidha.com/
http://studentsuvidha.com/

_‘wiztw& DSl laawaedr o -

-———r—————

Welrsy, digplacna s 1 thos saleHonsiap b

K"‘\PZJLM eSf, G\b[qgkboclo‘(. Qe MV&[&?[’L\ Ny Wiael
ey SUNRS

b ~
o Dblacmant laws Shode. Rk He bleckberly Recliahy

C‘.un_\»:g for cifleek ku«ben_ui—w\&l Praky ad- o MN[&%}L\
Y ‘t'f\\)%(a Proporipns) o o bune_

Ao ol L
L T
P Wl Gory dund

b~ - &‘19; Yls P M&"L«-KKIVTD\.QMLD

Draw bacrg

——

Thaa [aw) 3 N
VA Taw) Wy bell(z%\@\& Ob\\a F»b Shelr- mwl@—aﬁ\

Sae N
gron ¢ %a%&%k %ﬂ‘*«b@m\"&m\ o R Sewna of

R‘-"*@l(ﬁﬁf\abﬂ& '

" Download all NOTES and PAPERS at StrIBFt&lRfaRcesm


http://studentsuvidha.com/
http://studentsuvidha.com/

RC\Z’,QU J W Jeawy el -

P\‘k("_,Q,UaL\ Jewry sy Bop prany Fha F}.whayzj dinhd buon
TN e Speldrainvg oy 9 AYTRY 2 Ul ‘I Tevpenedvne

mﬂav
g Tk

\ e

Pccs roy \(j FEER AN (00 Peashiodow  Eraydd<l by_ S
Parhels b btqgnbmlJ Fravel ey WAL -
Avans\% (,‘_,_mmaa Pen, Uik Ubkake v = KT

K — Boldrmann cComdanl
T— Takbansdr—%" “

AN oy o) M\:n\bc-aikl’\ Pwm.aa chv\&lFa Lurh«\\k\ o
Kﬁ\b\yg(\“'(\"ic\?“/k :

}\th
, )‘\®® ).
o v — O
& T
St Yv\c.wuu&«& [V\ P"*“—‘V—k{”\‘la Qs‘s'"mﬁr’w—\\lhs
&Q‘“‘LC‘(&& 1N wo,\\,o\/‘){‘ﬂ Ky |
Eyvdy- — Badd X
1wcD nde e

Exdrn =  8&n ."‘%JQLT : C—)%9‘>Cl?‘

r

L em/_Tc”\ /

=g

I
Tn dry e 0} \/\MU‘R(&!—E{ }/L\

~

Download all NOTES and PAPERS at Sttrdeft&iR vaRscaBT


http://studentsuvidha.com/
http://studentsuvidha.com/

Dirend b kA M-

larg wans \&s»(jH\ (low Pragquuandt=)) o R o) SM?%}
DiSeygiay o Shonten Wi tasy by Q\fua»b\ ﬁMqu\u/g).

' WMDOWmOad all NOTES and PAPERS at STeRIBF SN faRER0R


http://studentsuvidha.com/
http://studentsuvidha.com/

—— e
———e

X P‘C\\\QM [ Q)[ p‘-\&l\\&jﬂ‘ok&- ‘

AL, Paaluwns o] el law & F\“E}’U'JL\ [xw
T Planmc LA 1w dresluadd A Q’\H"QLJ. e tdus =
Steplean Ha digbibunen o) e"“"ﬁ% Avnaty Veniswy
luu&tuah\ o} btacut, oy Rastiofreny !
Ph\\m‘w\g P SSump hor) wene Macle -
D Bt«ckbuttf VA Meelal ‘Hb ©) legr N o b&GL\hhﬁh
Poaiday v Mese Pankicle Wbakey tin Polerbl . Prspuaneras,

1 ‘
DV Aleny oF Tla Wiy ') Ul dxoupentdiong belowuon
%> efdileder cugl Wik Charagfnditc Flstuan wy »
oS Alleden. o M | s

D A ota ledope < LA
W e e el<. EYNE Y ‘
. B= hhy L | 5’& 3“'%\'9&,-
1\”' Fasmeney 5l o0 lods i
'\-‘_ apbé@ Pyt
v PP atanbin Mambe,
Pw BSC\ [QJ@AQ N

F 2wl er B b, 2 IhNAY (s
by oty v SRy TRty

bk N HAC de b Maban o} oldldengdp pe
Hael dehked E‘:wu(m o) e etalbeyy ) T Bveng

= aa 4 }“r\r‘h—\ loa
| o B B
Now ek Nb/ N, ,HLf'-ﬁf~N» be ol Buvbes, o)
oy hlep ,Fe\\f*i'\a .c_mh_a\&)) O, Hv) 2 hy ~__. lv\ hy

BE M MSdA buen  Pormagly  Wa Ny
| Naz Ne e NW/[kT .
;
R

Download all NOTES and PAPERS at STtIertai fanscasm


http://studentsuvidha.com/
http://studentsuvidha.com/

,P&co V\c\‘[b\(7 o Mag wdl Bolbomene DO A buben lawy —
Nadben o]  oSQllaker W) ot g"‘“\ﬂ{]@v;) R Frvanby .

H"\: ‘\LQ-—G.V\IKT
Pyvera g Rnang y q) oSallefor B3 Giirm b& -

(Y = s Batn
!\-::om.,-—-—-‘-“
g HNmn

<
he=S /I>" . AENE p

« Y Ko —hhV | T
=~ = nNhy e

=2

-—

—

| e_,r\"\\*\K-T

~NV T 2V [T
- o+t hv < arhwvel 4o

= —ohy |
| 14 Q"W““T—k ¢ ,k_":__ —
v i .
et & l T-::JL__
N. N N B
v 0 xS
D (P XS B

"

vt — — ——
- Ql-—k)"'L
ol
= avwe gt
()
- RV e Vit
_ (_-—-"\Vfbd‘r)

[
= hv
¥ 'S T e v _ €
p“vq‘%ﬁ? Plang 1
G =T PR asQlkeny

Download all NOTES and PAPERS at SYRIBHSINFARSae


http://studentsuvidha.com/
http://studentsuvidha.com/

Plam cyq Pusl e sy, Pornaa s

" N ey cs} OSQ e 1M dHhg PNLWD\QJ Pc_("\;& '\/4‘ VU
. Bshvalke e be -~

Qwr vidv
c3
T
C‘-m—”‘a OLQ"\S ]"'a Q‘} R“&lt\k\ﬁbv\ﬁ ‘:V [N g pMc’/ub\Qa
p“\‘ﬁzk V& AV 1A relided o AVers R -_'\‘ULa‘} °0L‘
Evdy~. 81\\/;0[‘\} L B
< (Prongd)

e QR V()‘CU/ hV
oL X Q’\U!KT'-!

Eydy = SWL\V‘S‘.‘ ‘ dv
| & VT
A 2
pb\‘@@l_ﬁ F\%LLQ\J"IQM (o
I:V\ '{'UL\*-\ G}. % H,\\

Nope % Vo Q’?\

dVe - C c\p
N>

St Tv\w{m N p—‘/“LWQJ CorraaParel b clacraone |
W

U\\N\\u—au,\ Badan — By dy

Ty
& P-rcxb = = 8rh C%‘)S C —)%Q_)df‘
3 SRR A s Qé = Q\kqlrt_'r N
Bedp . annT . B
TN %S Qb\uwarq l _@

Download all NOTES and PAPERS at SKRIBRSIRFARSEE


http://studentsuvidha.com/
http://studentsuvidha.com/

o T TN BRI SRRt v BBl vt

~ (lk’s levts Ay Rt Qo g e frovg  Plogern lagva © } :

wWhetvos s avee K\‘ar?&taih Qo e ey vy Cw\"‘\
lec% (axan

Pravws Plamay law e e e L%j—@)

L*. Ct]'\':— h&N'kQ . 0\7\
5 kchxv:r

)

Db s myH/\ M ey &M*U( 1—L\o\.,\

K
(_[)\ e 77 l Re Planilyy F)—a\/\\/\«.h,\l&\ QQ\\,\ ]9K @) \
i AN aN , _ cpwﬂ@

— le
Chdd= QNI\SQ e’ \LI?\ rol)\

Ph:Hr‘\‘\aL ARWC~ ™ ﬂ» &-;—@ Lo Y
| e

o 'IU\ ~ A -BIT
- §<\§L rd)\-—v:\?g cl)\ S

Q\Q N\ ' l;\):é]k.s .kekiq. .
v S ‘
bt A % \MJL% lc,.n%,e,,\ Hoon -

NIMT = B
T

Sx} Enadren @ G, he_ WarntHa oy -~

e

u(\cu; _Qrhae ok

- - |
. A (Mm l) g
| T e cSrwr Q

P\C\O\[ ’U-l

i (7 L\ g\m\":& (CL\Q - -
Download all NOTES and PAPERS at s‘iEP&Bﬁdtﬁlﬁv?aﬁécéa?ﬂ


http://studentsuvidha.com/
http://studentsuvidha.com/

R L R J e P ST — S ST TSR R SRRTTRrIRRmmmmnmmaamaI—I—S———~ P N T o

C Phels glechrm B Lo o)

IRV brsw, 6] Dxght o) Suibble fraguuney
felly on @ maped Pl Slews Meving alechrond
ot Beaibad frem Heg g Swrfsell Ty Prasomanst

144
B Called  Prosteeleshrie Blbecl

i, e,} H’"\ Bedt 1o P olumen &9 fkm\'c'dLLh"lQ {J.’—KQ&'W-
LD Thal lovsey | Fraguaney of Lryhl tomeh Covn mr' T

bPlrole c(cichen flewa o Modtda) 1) Gallzd ‘H"“V\-SL\Q’PS)
franusney of ok Medoad. tw) |

1)) Phadeclcdhinfc Cusvd e Nuwbea <) \Plote <lethrony
Svddbed P Secamd 1A N vqu& Propuyhons) o s !wi—u@;};_

S} thaelan) lgw

_m) \k\mc\\}g Q,)ﬁ Platoclechen  ta, Cs\_u-qo(:_(a telgprigan) © 0,

‘(\}-;»\51[—6 o4 nedelond iyl buldspand on 1l PW%\%.
v Tha (\\z?a_k—kw\ P@Eﬁ\l’ W o whhed Ha Prekeelechric

ok B mmu&@l wns talbal Stebhing Pofaudre) o
b ofp Pkl

R 'V N Jl\d o) FM‘VLUU'\QQ. Y .[mng on, MURlie Sumfeq

.Q‘,Paixb Sy th .o\vxanga v Wl do Dibrak tha =lcctreny —PML«\QNL

CSindatl e o Wericfundhen and segh Rh0gy g

L Cavmed ba fa»w\«lkxl elechen oy el &Nﬁﬁ&.

P | _hV: %_\N\\ﬂﬂf- P
LR KOy | Brakia Phe ki
: AR BT T s il E%@'\a\—\ RO

L *da F

" Download all NOTES and PAPERS at SRIBFSINFARSCaRM


http://studentsuvidha.com/
http://studentsuvidha.com/

7z CB%ULN 91 SdmHsdited Meckandeq

—— e R
————

Mi}mgiixi(t R AN OJ_ o Sytdemt Whene oMl o
Pl o) U Yythan Nkicde coe Speaifrad

MQ\«\J MY e Cled b et -pel/‘ eack G'P HA‘LS(YQ}U’H)
Andl  Rone arg Mqvna Panameben . forr cack Slale.

TSk Ay Shade o) aSythas Hek daSertbe
He e ohlen vHon ol Hax thy  MytreScspic
StaaHshe)  Preben ey,

Place SPac'  phase Cpacd o ey fe Ptaﬁr»j ol
boHh  Panhla. mowankawn(d— Polihan on

doos el ey ey graph.

LE W vt 4o define bt of o Porhlo

W Phensa S pacq @QW\‘%SJSRM Han W

egdre. Potifal (2D ¢ memanbim (2D)

Ty Plooye gpg&\ A0S tr civanllona)  ovrd jrade

Co
"\SlSth éi Plvanltony of Polihey arel 2 Dinans(sn
O} an&v\}qvvl

p°’3"’}"_°")_§_")*&' Thren dinanmitaned SpPaet Tn Whyly

PoSthon ( (sccHon) o} a Peshilo |4
Sht(i,{re,o\- "% Ba‘ Sraadl valuna e lemand @\Q T Potflon
S (A Jiveam by - dv= clulddz,

Movatnbum, SR L Tioay, Ay (otsd Pl T Wi
(WESIWETN VW o& P‘U‘!-HQ\ A Sprd r{ﬂrl b] Meww vy
Cs::x:V‘f:\‘\ lﬁq\!‘&b Pk) FJI P . f

" Download all NOTES and PAPERS at SYRIBFS(R FamScear


http://studentsuvidha.com/
http://studentsuvidha.com/

LQ\KS T, P‘wksk N =NV u‘u tw Phone gpcqucolfw?-&!"wﬂl\'ﬁ_
de o S!uk csg o Ség:;‘k»wwkc\:\w be labeled Lol Somg pdtvnhss
Dl (A Q Sub- Compartnad. Badh (ewparbuack th divielad
tds large nasben of ctlly tn Satha by Phad

cach CRI\ A o} Setvng S 120
HAS Mol Cluy Touhte) FPanhicdey of A IPT
4 can be DIH wyulthasl.

&O'Bmhﬁj__, (Lc\—k\\'th PMQ\% G'L 0 ov ‘l"\l""x?)"“hb SP)M
¢ =W} b c\tSRKaMSL&&\-

“¢'\_\f\:\_}\f‘ffbiﬁ PRI Cck{) PC\RHULQ D), ol o L\Q\\ff' \“\4’\(7”4
SPIwy 4 'l be Dy RSt

oy

B R pe—

Download all NOTES and PAPERS at SHRIBFf S famscannsy


http://studentsuvidha.com/
http://studentsuvidha.com/

Fealune o) - clastieed Shanshitat € M-R S sH)

—— e

cassred Shakshoy Nl Botplod -

D 0bSenyed -ewm_aot cliShribodPn o) Rladrsa Tn o
Matedy
W) oblevuas| L

A Q_.V\Q.QSM‘

Tt W

DIS A bofen el Plhe ey (wielo

L\a bR Need Quandin € dalhiS Hea

" Download all NOTES and PAPERS at SYCRIBFt& famscesH


http://studentsuvidha.com/
http://studentsuvidha.com/

- Clttred) Slanmaiuy ray ol — Boltarmary 31‘*“‘{&.‘-‘—9
"Mool P (brmenn Daw v dish buon of
o k) E"\M.J\J an C\gagj’“"\ ;\c\\ﬂ"\a tdenhed Bk
ATHgWitkable. pa iy T4 14 et tJ_UAzd (h
Kiwo H ¢ MW’U o'l &"\’S to Hind Yol=wy alpldy

ey Mottt vatstity, Probuble S eas) ofbelsci
‘3} J‘\ﬁ g

ASsawbhew of Mg HakShar,

D Al Fl Peakdley  tokrddy o‘a&} M- Sdah SR ans,
ematan  ax Moot & ano ldanh e ) 4= DISH"'E?LM&!\\AL&

V' choren uslume beuy v tombe b [ Qo qud
Veliae of Padh Phae Spucn 0 &N—V‘a“\l(j AYSe S
) Tene W re Dinuk sw newben of Peatde 1oy

Cel] . \@

V) Tk Hm«g@% F LFORUL and dsked Brangy
Ve taag %@skﬁ o Stk .

Vo T Shdes of WBedl Parhed 1n Srect fiad] b&‘“ |
PoSihen  Auel ¥ Monwehfixu, Coordl nadel .
) Emng y W Confi nusuoy

PV‘D"J“-‘H} PC&J H\o} o bolon DC.Qn\bd Q Sk\)’\ DJ-
E'\Ulaa E A Jibﬁ‘\ ba_ -

l FCE)) o Aaﬁb'ﬁf’qj

—_—

" Download all NOTES and PAPERS at StHIBR{R FaRgeaery


http://studentsuvidha.com/
http://studentsuvidha.com/

Mo welt Boltamen DIsinbure B
U Mag el Boldz a8 BtbuHen Das Jiv= "ot P,
dadd Frogy of & SyQan 1a dithnibudes) q‘ﬂ“ﬁ Varisus
1)
Mewden &) o SySkw, l\ewna Yol ¢ DtCA g wishable PRt
leb wy contister, aw Oxs.mu\bla o} H telecede 1in Prase

TP&C,O\. L‘?J* SO b V‘lcl{ PL\Q\)\( &F'\QQ tde V\L\W\b—'-ka‘.‘,r le&
/l:"‘"'—
_ RNV londadt Numbes é:[ Por Aty Ny jny e —
— N Y"@SF&&HMJ 1n Baudibrivm s plas Sulbsac Er\cn);
< :

o N el e Dok b By By o =Bt W

S“‘*\N\&‘*\Q—Q 9} &M&JJ et

P —

'il‘] Y=k — N‘\Mh""l QJ QQ”,\' .
MUY ——— e = Rawien o} Peasy Rty I\SQQQ”‘)

| Njk& N— Mol cndt

Ny e el ko \ | ' ‘
<l M{&Q rv@v\\ﬁ Cavn v\u\ew;la_ N Mqv\a_

c“J TN ey g& @bv:_*] Puassly eaude Py ladoy

SkRshe M{x@z ( ' *
.. = e\ Z PN ‘

@ Todd Nevaihen | o] Ms e wdy (A | Gary

SN—':' SN -’{5"‘\)__ —_—— S"\l(. =Q
‘%\Q&\‘\Q\Q T in=a’ ._—..@

@ .EM EM&??‘_“\)* SyShony by Comy kil

Bty ey s Consd

o wanioad aIrNOTESand PAPERS at S?EP&B?%H“V?@?\‘?EB


http://studentsuvidha.com/
http://studentsuvidha.com/

P AN T P il B vt Ay
ol R Gt Gafrg ——— S Bene =0

2;— €l ni=9Q ,,_.@
@ Whkaw, o (]05 4 1w Boud | by wa\bj};y "

'V\C\"F W‘N\U\v\_,\ X

Y HP=R
c’ 'QCSJ P—o ___@

No W Comlidend o
gt - ﬂ‘\v—\‘abxe) 2
EM’I&}
AT Nuw\lag;lo}_ F"’ dﬂﬁ l\:\up.bl .

WH -—Q\V\(.l ch‘J’\ “\Eku\l?_

ruu\ﬁa_g\

Cd I) QJJ_)'LL ~Q))"\L

ni _‘ F\)__! '\'R[ ““‘“nLl

IS —— -w

B Download all NOTES and I5APERS at STCRIBRL &R FamScaem


http://studentsuvidha.com/
http://studentsuvidha.com/

o P,: NS Cg;)h‘Qa)_')'\

2

Wl ra | ng | =N |

_— L o
p = 7 @D~
= Nl
T=!

TE\V_‘Hj [e:l om ba Gl
”Q‘E‘J P~ _Oa(j NI+ Z dog. C;ti)"‘" - zlq.QmOC;.m.l
J)ggF’ = D&}M} 3+ ?_r\? ﬂeagi — 'ir@wd m.}

Usn\a INE .;Qna' PP ro Yl heon
«Q@‘(‘) N — H/Q&(}H HH)

C,}Lj‘

2leiP = NpogN-N += widiggl - & ndsgn—ghi

—

\\Q®‘

&i&r IS ki e N T ek Nawben ) Pc»x}iubj

NV -
§ ' § =N
_

.

g N_Qma N ._/_\. <Zr v\i-D'o(}gf — ‘%,'\?Qedl‘\i -\-P}/

'Ob P"“ w - e \ Z\KQQ ¥
JF= Ny ﬁ;nkgnx+rmn g &

Now DY ffenaii iy beby Sl |
ae) Qt’b‘\&[\\&njwa_ NG Al w)tfswg&qx}-
J«Q“‘Jr) ':-0 - (?h?&(.-@bﬂl«?)-ﬁ%‘_,@g&v\f&y\})
S | + 3 degpl It

" Download all NOTES and PAPERS at SYtRIBF& faRScaeny


http://studentsuvidha.com/
http://studentsuvidha.com/

2P = 0 - T L It % log NN 4 5 Degaifunh
' )'1’ ! !

~ o - - ?_Dea.f\igvﬁ +?—Q@3;}.‘t£v\i :

( Vs1g E Sl o T bod Rmbins) Melecsltz o)

| | .

=~ —[S Dec ﬁ SV\\‘.
QN%\-&) S\ESH{N\H"} SPQJP :"[13'\0" Pmbthlﬁ(—} ‘__“—Q)
"'“) Z—-Q"‘a_ i S'\ > M. '
MR RPG @ ba"* & b(}*li- indl. A 00, ), G)
5—_ -D‘&dt-.__ ; é; A FSCM]":@

NS’Q&Q
£ gt -;&\% ,
z \DQ@% FRH BE ) fnrms

Jéoj .r'._;\.—ger '
FATE L
R _A — REL
Bl s R -
f(}\
, Y\F'_ 9( ‘ - }-,\ an( —ﬂ&l
T e At P& =

g iReeth [Nz giacHe /
Download all NOTES and PAPERS at SteRIBFtSHR AR e



http://studentsuvidha.com/
http://studentsuvidha.com/

P-;bu)q__ E’\L\,‘glu"\ \JC\\V_}"TC’S -

" Dhode _E;\L\&ch_‘w\ Skebishey C 6-E ?“‘C‘-"‘Shb&) 'ilk‘\mfkk
'\’\\o\ S*HHSHQCLD A ShAt budsk uﬁ t v Qo.b (kel ¢ Sl«t\;}q\mbl@_
Pashicdiy CBeln) oven. tha Brongy Slabe

Baste Pbgl—qlm&%_

O AU He Pavhcley winels OB&(} [5 £ SkahQy s Les\dh
) QQSB")(L

Roler, ang jdehhe) + _lwcl\Shbamskubl&
Panicley

D Belewy shey  Dntan kawihy PrissihAe_

UQ Stae ’b} @ ll canty bhe TSN He\"\ h3 ‘/‘ LD ke h
A Hs P@\‘\L% oy kaul

\U) T hosi Funchen MFMSCJ\HL\{[ D:»QSQ\'\'C‘!Q‘
0\)-“5\.[,\-\}9 31\3‘\‘“&_ s\ ang. 87 MM+T\L-

7 ®

\I) Tl lﬂegeh\_ls &QL@R‘} Ol‘a<_a Pocty &(Qlu& K W
PWV\MM&Q\Q

Y ENU”J-E) 3@)«5 ane el U )e.

Vi) N bey oJ Phane IV 1A CEV\)/’Q.J\,-L\I;)((LA’M

~ v beny e) Py Redey
b

V“Q Bese- Bynsjan Sk 18 qypig b\gr&k
k] Nk—\W\\')""L b} Pﬂhhgb\ e L N’Lay\gq 2Py C‘Lﬂ

:.7,. M°M l’\—‘\\n. Ll 0 ;
i g 7 \ “"\ ‘}‘ | ) %&;)

" Download all NOTES and PAPERS at StCRIBFt&h famscesty


http://studentsuvidha.com/
http://studentsuvidha.com/

Lel o, CUNGN T C\ga Cleaiay Ca'»'\&]/g]—\ °£ AN )l\cl&h{\d“‘\}‘

Qg VRS Fingu i Shab (e Paschtde . Loy M\D\ bR NI NLn,
TN —-nk PCULHLQQIS '\c\vlka Mxan F’Mﬂg £, 8, ——
Py mquwd& T Gndhordiaand huaaben. .;.j_‘ 23— T———K,
C°W\MN“H dLir —— =3 — 9w Celin Felrchvely:
Nede (1 N = B Nssb_ o Pasdhicdey
NORLNY e Ry N wber of Pandiclo 7“\‘{%19
PANS LY =g — Celly .

(o
News Hiey o PCUL!HQ,L% bblé_ Favels me wlead Podtaluhy
of- Wanbiad Slalrshiey oy

@» Toded N ben_

N— ﬁ[—l-'\')_ — —— NANLD Condg kan b

of Pankebey 1o Conyay -

SH= g tdma s fre = combank 26

ﬁrﬂ,-J @

@
= R‘H E@OL of SyStam 1 Cﬁ'\s{m&

s N 4 Bana o 1 L
JB =

———Eihic = Qomy Ak

(¥ J*\t +Q—LJ’\L — 4jm -—Q*;I“L = G‘
m &Y

9 4 i
. O DTS*"‘* H:k}‘\!slq 00). PMHQP,L{; LA Carl by (1'T‘\L‘1~~w{ahqv\tt

o F’n[fl. \
S JUZ‘_Q he \bmy)

A 82 VA S % .- . T e i e

Download all NOTES and PAPERS at SYRIBF I Famseasr



http://studentsuvidha.com/
http://studentsuvidha.com/

soHee s e N\xk\b%@f Wysy 1\\AL\\Q&'\-_.J Pasth ey ens
Tde bel drghel bud In g QU T 1H Combangrasnd 1 Jivan by

wo. (a4 gH) | \
nCgi~1) ] '
Toded Nuwham o } Prrengrmanky by -
/a8 .
W U 97 — « g ot
e b )

NEGG-00 T Tl g
'E\LL\“H _Qag b“\l;)e""\ Sdely, ..
g = g, (g Ot ~dgnd ~ g )
( Um&a &M.Q]'U A pproxt madtsn,
| l&ij\l\m NIPQJHf-H )
l“cj W é' ( C“""&l)ok“y—ckl"‘&' - Q)«Y—Eaﬁ/)
D R - g )
)
‘Q“JN“ ::_\ (;$g®‘?~ﬂ°(} ATt ) v 31 Dsg Q‘/\\"t})
S '\"l«—QQ?F\ ¥ )
Hdei ek
NMows M‘T% a()V\ L)é;(]"v\ g[ml& &'. L’hM“W’ﬁ 3_1 05(6%%
Mg
( d )2 l':_t h S*pa(j C”\l*atl) + Dﬁa Qv\\—'\-a )Su\‘

| —tg S’D“a—c'\"ﬁ?') (r\| ‘5,0@6,,,\'4_
- Lag n J\,)+0)

:,Q Z; ( . ( (u“} Cm—%gr)**&-} JDoe & (kg )

‘ +J>e<;L (’mw ) INSRENY F N S

B ..,“_.:_J.“_,
. . ki
"‘""‘ " e v

Downloéd all NOTES and PAPERS at SHRIBRTSIN fansean


http://studentsuvidha.com/
http://studentsuvidha.com/

., v ' Ny
EE Y (g | Bog Oatgl) o Dog (gl G
- "\15—()@;”\, hpmog_y\\ It

o) o~ Chix )l g.\, \
( /)tg KM, +  dw -00& C'\;‘-—eal‘)
T——‘in\ g’\l\ — V\q\.DG “ay)

=) ke

= ( dn “DQJ C"\l\"%}})ﬁ cﬁu »pbam)
[
By - E:( P°8 i F"Dbé CL\'*}’)S'\:

—
—_—

=) , 53— (\y\',_%? )S‘\ .7% _@

Neo M\J,’\bla “H (Db&oLg?L/ l:, ‘3
Thaw( Al
~Ha¥

Q)
<

kK

=) S uo N

= i"’%f >+L+RE;_
ds - A -BE
1 W} = oashe

> teldni + Peidn) g

Ve o ~A-REN T gsa)
l’\\’ka) — R
| mv, (.L+2€-?) «
A (MBQ k
oS | = —e—mr ")

" Download aII NOTES and PAPERS at SHRIBFEIN famscanmy


http://studentsuvidha.com/
http://studentsuvidha.com/

TN G - g pe R RN el &

L Pord pivac Shbthey:
Fevmi Bivac destribe. dishitbahon @] Panktley T
SYShaa s C dah e et CHinguiliah e PMHL“QVQ. Hrod™
BB&J Paull BrcdeSlop  Privaiply .

2as(C Potiulole) '—

D Al Fel Pordedoy ik Oh&a Fanmi ~cl{r-al
Shalihty  prewn o Penmion .

l\) Poe_tra Cre h obz_a_ Dnlonfodunrty Printiple_.
W Peumiowy ohey Pauli BrclaSin Prisukle.

V) pearay Dirbaec ol trtbedisv (s M supPrefenheas|

B e Ry e o R 5 00 A 2 it

Download all NOTES andﬂP_APERS at S?EP&Bﬁdtglfv?GWﬁC@B?ﬂ


http://studentsuvidha.com/
http://studentsuvidha.com/

‘ ll c S ,E Ql .) L\ Id W y '.“

Mostecd 1,2 ——1—— e Qusl dhaln PR @‘”‘8‘1 B

Seprelentead by By, Ry — @3 —— B B Conbind™g G-

gk el ToRd Heubea o] PRl feSithe

Y Nn= Rthy — N~ N2 |
How Hupe Pk obey Pundanantd Polbated~y of
Qs Sk Shoy . oy ~

@ Todbd tlawihen o) Poy Ry
BTN (RN SN

A @Y

N N4y
- ',f
S (s fwi=a] (3
- —

A '&V\-«‘—Q\t\_‘“
@ TR Byl FH T ET

% 'QI\ «__ EBunw — Ce pAfgd
po Ryhy ——— =%
e= BRy LB

N ; --”*Ev_(g"\lc —&
-~ g }§$ SN 2){ny = B
. D ‘ z ﬁtSV\i =9 D
o
@ Disdribudew o P anhde ( Ww‘“lﬁ UL Pre bablly

A Gr fack

k

i‘( S WD

‘Download all NOTES and PAPERS at SRR famseasiy


http://studentsuvidha.com/
http://studentsuvidha.com/

e Hal Mavaden, o) myA I wWCh, Wi Poshitley
Cc\L\ b S hnibuel \w i cliy tn 11N Covmpontant 14 -

K
w— © 3
=S G|
c\m»\a ~D& on  bopn Skl - )
Y- ‘
—OQJ\.\} (\Doda '__DOJP\\'/QQaca \ >

( Ly Jp«ut”ﬂ Aprroinelom,
,Qma. f\[! = NrQQaN*N )

bys = griegsi-gi - ( widigni —n)
- ( Caini) L Cgi-ni) - CJ“"\“D)

=) -,Pag W~ 'L (Q‘JL“JOI‘I/% nf/PmaL N +)(;/
= (G beg (gi- m)%’)w))
=) ,0\907&_}-1 ( 3 -'DQ\%& V\l,Pt‘)j '\I Cd( r\\)D@&Cg} r\,))
(MQK»- D“Fw,\@{w(j hof Qide qud CaV\UcLU\IL} 9’; A Cerphunt
@w\ Ji-in Nawabpeang o) Clly wively 1o M bk )
,)gﬁ Tizl (0 _(‘I\(Cgv,o@dmr(—ﬂ@(ym(m)
= ( Cgt—ni) L(Daa Cgi- hl)»&\
+ e 29 (91 -\ { (g- w)}
0 - ;,':_i‘, ( D—C Ny 1\{—\;8'\:4- -()L"av\i SN )_(&gi——r\])&____‘)[—-gh,»

Cgr-n
Tt leg (hioni) '(”af"i))

5o (D ._.OQJV\?K\ —-Q+ﬁoa_ (‘),‘;\;)S‘wf
0 "‘-‘ x-0 129 Qioniddn by nif ) ~8)

S

a
R
w,r

1

o ‘Download all NOTES and PAPERS at s‘iEP&Bﬁdtﬁlﬁv?aﬁﬁcé‘B?ﬂ


http://studentsuvidha.com/
http://studentsuvidha.com/

..gMAmuwﬂ{)%&dgwg%qmgAanﬁgoﬂﬁﬁi)

€, (op (i) e Ao r BlEn )<
7 SL ( Qog 3.-»«\) +.;L'g—{[f> )J"\'

) ‘L\( ,ona n - — =R £y

) Jr—ni
AL et e
gi-nr h
971 —ni I+ B &l
N
3 = e EE
Y\\\ ok-l\-[.{@'
DO\ AR
QA )
§ e
@$

" Download all NOTES and PAPERS at STRBHHSIRFaRSaBH


http://studentsuvidha.com/
http://studentsuvidha.com/

Lt i T

L

| 'ﬂ.‘ﬂ(-c§¥f'au3 ('_)/, Q(tq;,\}—qn,\ Cla K hc:é\j*

-l Sl e %

Mastwscdl Lo 2o mann C e B) Sdahg A

RPbPltehen: - Melctdur  (had aus B_u\ongy eh af an
telesd T -

) Bede - Bl CB-B) Stahiihes:.

N w9 -
bt e dro vy Rlac b@:\a g PQQ}V\\V\.\

W) Pewng- Divac  (P-D Stakehea)
Abplitedon’ —  Faag B hoclvon "MQV\@L

X A.-,.'“, 5 r . L e e «..,i:i].- P 2

Download all NOTES and PAPERS at SRR famsaems


http://studentsuvidha.com/
http://studentsuvidha.com/

~Apht - ;
PRR oo o} Mok wallh Bolyiunnpn StadisHEgt -

(@) Melctuton. SPety A B»&JLJJ
e}
Wy Conltelor C\"\ telaad) g T Q@\h"w@/’ Vo luma V
H&AM Aoraling o tag vt Boty rmomn DS+ buhey law
haowaboon o) Mol etula tw Ha 1M Cel] ®} B_wuya B Wl be
N = g1 e~ (AtReD)
ANIRN 3}
o Ut B&ID

Subth fuke. R
K

of an el god.

™

2D Ni= §t —

e Lt Bifipy)
CnRnmouwy DS fnib odn o) Me
NCED By =

> I N BilkgT
QQ"\N‘LU&»?T

Chacs. o R Velteal @) Sphamitad Qi Th A e,
aclt P sl
SPhany ¢ c@?&)m & Tt 48 el o Py
Unplqgp
Novy
é (P2, dP) - H‘\Mbqoﬁ Il T\ Menauoma rane
P to pyalp
2 unpar
> R PIAP
W Ry Seng ary kuls
St R agl Me\avq}\ds\&q( Mevaeinhawy P CorranPonsl o

Brongy & |
Nowy ' '
2T 908) 9B b o) B § ke
G R S it -~  9P) d@)} T
= BRPEAP

" Download all NOTES and PAPERS at SttRBrtehFamscen


http://studentsuvidha.com/
http://studentsuvidha.com/

Sk R b v o SE e AT el TR

Bat Pro9wmb anws 4P > 2 Y

Wi heve o
JCB)dCR) = BPP

~ B« Jomn ¥ guwoed R
2’ ca»—\)?”l% ellza g

0

Subshy [—\\H‘\«.J D v D -
P

Ny dE - ger) e o~ LBl gp

- C&Mfll slia X’C‘k N BligT) ol s

Uy
ER N AN {'2-&0\

Z Qo dutd-c o C

D AR dwr) 2 o Je Q“CB’IKQ’T)QJE —@
Now ho Prosl @ i B8] Comslihan dhab bt

" Download all NOTES and PAPERS at STRIBF{R FaRSa8ry


http://studentsuvidha.com/
http://studentsuvidha.com/

TNew oy Buangd o] Ha sqtbes 1A -

B= j EnB)cB o 2wy %
Cr\‘\r_,?;r}l')_g

O

2 -E
C (Q_g I'L'!Ll 5

CregpRio, - W ) Iy

( UST\'} m \]"‘ —NN =
[ L F el I )

b
N
b

) M':\?ibq._([ QQHZMM 'V‘QL“U"U DIS HA budma,
News N A ey ) Me

\&W( YY)
\F‘f“c\\l* 1/5, &U\HH’\NLUW\,%

) AR el v, ra@)

NWAWIa (S el
A@?%T

S

" Download all NOTES and PAPERS at SttRBFSIRfamseeeny


http://studentsuvidha.com/
http://studentsuvidha.com/

Sowe . Msalctden SPeeds ! -

() Mas o©v Pviinge Spead b verrsye Spesel o) ol He
Mole (U

Vo \ e

2) P\—ef_lﬁ_ “’\f’»\‘\ Stmena. Sl paen ¢ pegel of. St
of « W g Meleedo

Vvrmay > j%_;:‘l

D Motk Probable §pecd i

——— g P o
I/\\.&Ld i A b M\\NL"'\Hw
Wby o) Meleced g
Ve p !')_L'T '
S
Pﬁ(c"hc'\ hetvoes §\
\Q%& VI \/“«P 4_ .V'\\/J;.
Vi
regp: qu; Vg !?&j_ J Qug \le(_
M\ i ey
" BT :
LR T %C’J‘K’\l\ L HH\) T

Download all NOTES and PAPERS at Sttrdeft&iR vaRscaBT


http://studentsuvidha.com/
http://studentsuvidha.com/

‘\ \ )\_: \\‘Q! Jf o b_& o J B P 2 LA \“ [‘) | ey

' Slakis HeAr -
F e Bledhron Tha oV -

i o) b
Dodasstted  (Lerendz - Dradue Thaots) )
D Ouanbiony CSemman freld Teasvy ),

Clatite) Preg Elechon H\Qoua_'

[\Q&ov‘tl\r\a do Clagtpte) FPree Elctdron H’\l“"a. glcﬁlrvc*\g
T ASRwme] Complelaly Poeas A SRR freal Blcton

W Suwoievwelag) by (cm_?g Mooy Bq[- 42—’1—'2& P cdran
ans|  PoltHWvR (sik (Ve

RESaP houdy

A Tn Hap Baory 13 A aStuwad Had Whan a el elathreq

Mevsl ta ot Sehiel H Podenhped By y 1y 2smem et 1R Blethon

Gy Mem Baeely Hlrsugyho oud Ha crid
> B ! @kﬁ .
CL o Can e Ry |

RSN C U N ven
Sa\\g\ Dot L G:U'b'& (&o\\p{ Ha SWI‘\QL —

(0"“-3\&& S M‘L@"\ P~ Rochvon  bul~ E—“—J {—-

[N o C.&&}\LJ Powr ow Pl oy ) CERD)

T‘/\QA A an ]NL\V\\"L [CQPJ\JRJL Se KNe e lcten Corny C"M
e by e

Peodwor ' Pase elethven AN al,t_j Mo artl baftzmann

S kR Shd.

H) (-t}" S”&QQQSS\-\,,Q\[EJ cl_{,[]w Ql\w%lg\\.\).

W Thae Py Blcthon Caw pany P g & Mdaly
kq\,m\ lf\\gl«\ D_(&Q:}'WCAD 4 ﬁw (ot L@uz@

Download all NOTES and PAPERS at SIERIBFH&{R FamscasHy


http://studentsuvidha.com/
http://studentsuvidha.com/

7, P T O TR

-

| Peilra g Claontca) Paren dlethon ey "
D Ih can epplan Hompensdum e dapendont &) Blignig
P Steh il |

I\ ;

Vo Foily te Byblan Blechange  heed CQPCKU"?/ a o
PQQQ\M\(]M‘Q SLQ}’QCJ-:\!')\IL““&L of P elcchron.

Q |
M

b Prat Bleshron pony,

——

\C\_ .
S&IQJ H\Qovzj QS&‘\NQ‘ H\L\}“ Qltd'm"\ (N P‘AEQ-«\ Elr\tl‘v@b\

QA sl - N
a fallow M BN Stehistren. bub (A Quankun, Fnoc
Pl dvon H-w\mxa_

Lletren Pellbw Pen D@ £ fady
o pal fade Ry

. PedaSien PRngple Apblicabl O Rlcahon.

A
WU ASe SUSN =R SPASN 0} CQ\,\cl\»\hvv\ AL TIY Q_LQQ}';QV\ He ot
ONL AL OA Clattread o Bleslill. \"kwwai €t lapf
new Bledwon Psllows Perny Dive, SR\HSJ’-\\LX.QP\ *
e Brdugian PRng Pla) . -

Nelet (Paud; Brclg@R Fialwdblel o o dose B sl
Cawn haws Rawmg %@U\V\"ﬂ“\ Sk

" Download all NOTES and PAPERS at SHRIBFHEIR faRscesr


http://studentsuvidha.com/
http://studentsuvidha.com/

Emazj DIt budew ng\cva, {\ vay @ lackvom !

'S e g e \C\u\g\ DiS b bubas w b} G_\c_t%-\/@"\‘@_"\ﬁh—"aa 2NN W/-&-P

‘\\"\W\BQ_Q\ Q{. Ql(&h—ﬁv\ NN’\'\ EV\QJ\aj E‘_\ A d'?\)(t‘\roah.

nCR) dCBY ~ w ,—O
oh &4
Blechow Evengy Shak 15 grosn b1 -
Jeeydee) = Q5 revedle g"%l_e_#
h® Lty
S\Bshhhk} qu)c\c Y a-D
nCB) <l te) Q&Q@FLWM&“— #"’“olr;_

Download all NOTES and PAPERS at Sttrdeft&iR vaRscaBT


http://studentsuvidha.com/
http://studentsuvidha.com/

- Feruag R
. M7 - S S ENY QV\M—H V) 4y E‘N;\gr; AJP&%(L

bq_ 3
d TN L\le,y),_. q low e ) 0Clyhrec Sluft.

o
CUPERAL A Muk) ok N g B \chiany

T w
A B \bea_ o) Py Elcabaunn 14 ) Fo Hea

‘{Q‘M H\\w\bnq S}
VS U NN N Yple R_mAa,J Rp.
N— [PF
J  §ode
N— SanVnde.  ,pr
- R i elocle,

2 163 RVmdiz
Loae

Cple

53 Vo Y
an C \ E Cply
Er— .._9\% L ) :
V1N D REY, — Py Bnany
: t:g_ Q‘b S p\
L ”%) s ( %QH )%
o

Download all NOTES and‘-iDAPERS at S?EP&BW&U“V?@W?@BW


http://studentsuvidha.com/
http://studentsuvidha.com/

El/QLQ}’m"\ l'\Q S }th\ f“l C l’t&\l':.—q

2
Aol Speafic bk o] Eledven 1y clefinl o

P
(:“Q Sa Q) Porhewu °) Heed Uredl bg Bl than +o
\Ae Ha Rw\{owm o) Hag S‘jl‘k\»\
W= hawa_ o | -
Tnleraned) C:Y\UL%}_ Pc_vkml&m) T"\LM{A
.

E = 3 b

T o HET = 2 RT (tz_:ﬂ
=3

R~ C—\k} Covy bk "N—%—F?ﬁ:g_%
N — p«\/t:gqclm H\&w\l;,uL 3 . v

TL"&"\ ]\&b[wl SIDQ_Q“AQ Head G)/,
—_ N 2 £
AT IV— T T
Ts
M Sheadic ey SL Mg Sheuls

A
& <
o uR+ 2
LA L N
N C
SRR
‘ — Bl tUrone Sk<afic

h‘:‘—“-\}\-

" Download all NOTES and PAPERS at SYRIBF&IR FaRSceaH


http://studentsuvidha.com/
http://studentsuvidha.com/

- 3\4‘.’\_?."‘ -

i P"U“\\ D\Si\ﬂl l—x Hav\ r’\\»\qhg"\‘

f—QE, =

(E——f‘p) +1
Thy degom be. H- Pmbxb,o_rla 0() eCCUp

A Rxw\\ow T 'H\D\ Prabﬂ\bh
AN Blachion St o)

Dig bl buhten Pave Heovw

- Be hawy Susy_ ¢ C¢ DT«,Q/ enau RWWKLL

- o,ﬁ_ NI

Fj S) @CCL\bcdqw\CQﬁ
P"@"LJ;{ ~— 1 given Ba [Pariwal

———

.AFCC,.) - ‘-VQII) — “— -l—-;;* 2 l
11 e. +1

= k Loy :lT['

wae\bhl'a of Sk 4o he Prlled W | ye Sk\k A
\es ofs Priles] S\\Q

) Te=w @\@37!3& _ |

Fed® - L

.e_‘“‘tlm e T oeey T =
2 FFU%) :?]
T mees P flade 1 Pl Je co
‘ IL&? \bl&} QMM?
“) T"' { p/: E—.L | ' T T— ok g
@f;) = g, i |

5@ Gf o Q)QQ“\", e\»\

b P»wa lexa [ A1

<—°\ A el Cs&‘\\lol by enpiye (e
Download all NOTES and PAPERS at SttRIBFf &R Famacasmy


http://studentsuvidha.com/
http://studentsuvidha.com/

| \ CAc Penvg A rtbuden Panditor, 4 obiadn bedue Peg)
for G;’.- Ep) - cmol:(\/‘ o} 280k, o
Sfﬂ. NIFA‘LU\D\ bgl-\\)LQt\ I{l_v\.unw' [{w[ QE—-EFQ ~ a-orV
L LT N G S R NP
W bheivg Poiwy Dighibuen Panthen -

Feey =
t+ et

R-gp) [T

- \

—
ry

I+ e C N6t H ) 128y €2 gp00

&
— (edak Penvyg Breny 9 b Pern(udsiap encune. lo

Mefe) o i ‘
e L Paneg Velealy o] Bleshed i Makd by 6086 f bl

% 3
= =

~— C‘TLQ.
\ "\ wels LW‘D a {lgd'w: “ V¢ D Q6+ [QG 'V\E"'
Meon i) (pe WS RV y
gé} o) Eles sy S I I I k_}

RiEEhec Chag €= LEp SHC
&Ol*?_w@\uv\‘/s Gl K= l~3& ¥ lb‘lg TC\

N
. Penxii Emﬂ} Bp_ }\MVQ—'

= L e V3 g o Ry 16

= 23R rTYT

Fraval T bensdan Te— EA
T T
= 326y

ST I NEETR=E
CPeuwyg Tarpensduns Te 1y 2y Rt

= ML R T

Download all NOTES and PAPERS at SHBF &R fFamsasmi


http://studentsuvidha.com/
http://studentsuvidha.com/

ORI YA IR e Y

Nuwagnf cey } :

9_ Cal Qu‘bu_}—t Hw_ c,\\r['l&ut\)- t\\\.\M\-),_,-L OJ bu-“k%y_\- OF C‘\Y‘V“’\"\g‘rg

6 frpmity, 18 o P—Jsawvxl—mgj Plrage C=llA-

>t Ac@v‘\‘\tﬁ do Pesvn -Dhracc. StaRshvy dif kaeud Weya

0) c\vvv:\\\a)\\d N\ -F\J‘v_“-\\\@‘g [N a‘( Phapse Q—”\,locf ‘ld’L\QM\"TJJ—
leval 1y grven ba ~

| CJ[—'\\)\."\“

e N— & L(J‘;-;_\u
A
Cle-6) 1 61

'j__r))—lb

ETITE R Y
Q Cc\\ QKE‘&-"'\ 'H\‘{ H\’\V‘“\b&h_ QI, DreLF-L‘lLV\} Q\VN\V}‘\M\.\)‘ QL 8,
1v\d\‘s4vi~?]~\i_smbl{ Pmﬁ,@ﬁ ey Seuven, Qelly Hhang bq»ﬁ e
S\ P(umf‘—a g@\ a S#cxh&h‘(._\) N o} leﬂ-a_rm\\. qrmxvp\u«s\\\}o'ﬁ
Ny lb\cl\‘_f.HVﬁwlSL\bLk Parhc e 1 C=i KA J1sh br]-
w9 )[iE_':. Chy -%}I\A‘Dj |
] N Coi-) |

| h;':& ,"?}f?—j . :
e Qg (8HEOT
: ) Q_Ixh—lﬂ . SJKQI

LT U AR Bl iy g g BL—
U S QS RN

e}

r 4% g ! —
. DO |

e ¢

Download all NOTES and PAPERS at SttRIBFt&i faRScaeny


http://studentsuvidha.com/
http://studentsuvidha.com/

Example 3.1 An electron gas obeys the Maxwell-Boltzman statistics. Calculate average thermal energy
(in eV) of an electron in the system at 300 K. [GGSIPU, March 2015 (2 marks)]

3 3x(1.38x1072)x 300

Solution. E = kpT =—x1.38x 1072 x300] = 5 eV =0.039 eV
2 2 2n(1.6x107")

Example 3.2 At what temperature would one in a thousand of atom in a gas of atom hydrogen be in n=2

energy level ?

Solution. For hydrogen n(E)= —% eV

n
n(E;)=n, =-13.6eV
nE,)=n, =-3.4eV
2(E) = no. of states formed =2n?
8(E;)=g;=2and g(E,)=g, =8
For Maxwell-Boltzmann distribution is

-E, /kgT
2I"B° 8 o~E2=E VkpT

or —15 = 4¢ 27 VT or e(E2=Ey kgl _ l(t =4000
10 %§® 2.5
Taking logarithms both the si
E. -
—Lflgs;%oo
k T&

S

S (E,~E,) 102eV

kT = =
4000 829

10.2x1.6x1071?
= K=1.43x104
8.29x1.38x10~2 x10°K

T =14300 K =14300-273 =14027°C.

T
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132  ENGINEERING PHYSICS ~ II

Formulae at 'a Glance
*

3.1 Volume of each phase cell
oV =ox Syﬁzﬁpxﬁpyﬁpz
dxbp, 21, 8ydp, 2 hand dz8p, 2

h
8V =53 A=t
[ =5]

3.2 Maxwell-Boltzmann Statistics

o . . 8
(i) The distribution law n = ;?mkg—n

(#) Molecular energy in an ideal gas

__2nN 3 i _ 3
E= W4(kBT) “kBT=§NkBT
and EangT

(#ii) Maxwell-Boltzmann velodity distribution law
V2Nm/?

n(v)do = (kT v 2, 57y
(a) RMS velocity v, Upms = 3’:11:T

(b) Average velocity = = 1/ By T

®2kT

3.3 (i) Symmetric wave funcho@v (L2)=+y(2,1)
(i) Antisymmetric wa nctmn
PRI

3.4 Bose-Einstein statistics

(c) Most probable velocity (u&

(7) Distribution law n = 8i

(1) Planck’s radiation Jaw
8nhv’ 1,
S (VT ) v

dE= E(v)dv =

8

(1if) Rayleigh-Jeans law E(v)dv = —%ﬂ dv

(iv) Wein’s displacement law
Amax] = Constant

(v) Bose-Einstein Condensation

() Critical temperature

K 1= n)*
T- = =
¢ ankBT[ZGIZ v)

(b) Rest of particles

T 3/2
n0=n[l—2(?cJ JforT-:TC

3.5 Fermi Dirac Statistics

(i) Distributionlaw 7. = — __S8i
1 (ea+Ei/kBT+ 1)

3N /3
(i7) Fermi momentum Pr= (WJ h

2 2/3
(iii) Fermi Energy E = PF h 3NJ
2m  2m\ 8nV
(iv) Ground state energy

8nV pF 3
b= i 1om 5 VEF

(v) Mean energy of Fermion E = % = g Er
(vi) Electronic heat capacity

(Ger = Nk m_nr

F

2,2
(vii) Sommerfield constant g = N:Z "
F

-

~ Problem 31 A gas has only two particles A and B Show th
particles can be arranged in three series 1, 2, 3 using (i)

(m) Fermz-Dzmc statistics.

Problems

at with the help of diagrams, how these 0
Maxwell- -Boltzmann, (ii) Bose-Einstein and
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Solution. (1) Maxwell-Boltzmann statistics :
The two particles are distinguishable.

There is no limit to the number of particles in any one state.

The total number of ways =32

(i) Bose-Einstein statistics :

If A and B are quantum particles, they are indistinguishable. Thus they have to be given the

=0,
States Possible distribution in various states
1 A B - - A B AB - -
2 B A A B - - - AB -
3 - - B A B A - - AB

same name, say A.

There is no limit to the number of particles in any one state.
The total number of ways =6

States Possible distribution in various states
1 A A - AA - -
2 A - A - AA -
3 - A A - - AA

(ii7) Fermi-Dirac statistics :

The particles are indistinguishable and not more than one particle can be in any one state.

The total number of ways =3

| States Possible distribution in various states
Ay
1 A S A _
2 A &6 - A
3 @‘b‘ A A
Pro N
ohlem 2.2 Show that on @'msmq temperature, the number of atoms in excited state increases.
Solution, W(E) = g(E)-f(E)
For Machll-Boltzmann distribution
8(Ey) ~E kg
k)= ma! kT =8(E;)Ae !
rh(‘n "(r:l)':: ,Q(El)/\(','l‘"’
nd -
e | mE,) = g ;;2),1,."’-2“1”
= mE) k) AL =E, VkgT
| - L)y sk, 3

}n
mc"“‘as"‘l' temperature =

(k)= n(E,)

R PP—— R T ——

B
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Problem 3.3 (2} Show that at E=E; and T # 0K The occupancy is equal to 0.5. (b) Show that ai E- ¢
@i T =0 K The occupancy of state is perpendicular and at E> E_ and T =0K,theoccupancy of siatz is 2.
Solutior. From Fermi-Dirac statistics
2:
n.= ———
. ea":-,{kgl .:_1
— i s z( E)
LIS Is wnitien as Ey= —a = '
e- "FFTE 4
Then occupancy f(E)= !
- - (-IL—E.:’;'II":T

)} WhenT=02nd @F then f( E)= 1 - =1
e +1 0+1
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p,.obl em 3.7 At what temperature can we expect a 10% probability that electrons in a metal will have an
energy which is 1% above E ? The Fermi energy of the metal is 5.5 eV. [GGSIPU, May 2014 (4.5 marks)]

Solution. Given : f(E)=10%, E= Ep +1%of E;, E; =55eV, T="?

1
E)=
AB= oy
E=55+ —‘?E—SS+0555 E- Ep =0.555.
100
1
0.1= = or T=2902K
0555x$;ié§<10_19 ex 637.7 +1
exp. . +1 P- T
]?b@:xw" T
. S
N

%
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