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Time Allowed: 3 Hours Max Marks: 250
All Questions are compulsory .

(@) The density inside a solid sphere of radius a is given by p= il where o, 15 the density at
r

the surfsce and r denotes the distance from the centre. Find the gravitational field due 1o this
sphere at a distance 2a from its centres

(h) Prove mathematically that the addition of any velocity of & particle 1o the velocity ol light in
free space merely reproduces the velocity of light in free space only.

{c) How does one obimin the angular velocity of the Earth about the North Pole with respect to a
lixed staras 7292107 sec™' 7 Explain your method of caleulating the above value

(d}) What 15 the physical significance of Einstein's 4 -coefficient T Explain why it is more
difficult to achieve Lasing action at X -ray wavelength than at infra-red wavelength.

{e} For a multimode step index optical fibre, the core refractive index is 1.5 and fractional index
difference is 0.00] . Calculate the pulse broadening for | km length of the fibre. Over a lenpth

af 2 km ol the fibre, calculate the minimum pulée separgtion that can be transmitted without

overlap
(a) Consider a ngid body rotating about an axis passing through a fixed point in the body with an
angular velocity @, Determineg the kinetic energy ol such a rotating body in o conrdinate system
of principal axis. If the Earth suddenly stops rofating, what will happen to the rotational Kinetic
enerey? Comment in deail.

thh A body turns about a fixed point, Show that the angle between its angular velocity vector and

its angular momentum vector about a fixed ;f’__:“”h
point is always acute, | " ' g \-_l"-.:;'.
{c} Explain the working principle of a 3-level laser with a specific example. ’ , v,
Comment on why the thicd level is needed. ’:-ﬂ_{_j"

ta) A mirror is moving through vacuum with a relativistic speed v in the x-direction. A beam of

light with frequency o % normally incident (from x = o0 ) on the mirmor,

1) 2
L
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{i) What is the frequency of the reflected light expressed in terms of @, cand v?7
{ii} What is the energy of each reflected photon?

(b) In question 3(a), if the average energy flux of the incident beam is ﬂ[%ﬁme is the
average energy flux of the reflected beam?

{c) In a certain engine, & piston undergoes vertical SHM with an amplitude of 10 em . A washer
rests on the on the top of the piston. As the mator is slowly speeded up at what frequency will
the washer no longer stay in contact with the piston?

(a) Discuss the problem of scattering of charged particle by a coulomb field. Hence, obtain an
expression for Rutherford scattering cross-section. What is the imporance of the above
expression’

(b} A charged particle is moving under the influence of a point nucleus. Show thet the orbit of
the particle isan ellipse. Find out the time period of the motion,

{¢} Considering a plane transmission diffraction grating, where & is the distance between two

consecutive ruled lines, m as the order number and 0 as the angle of diffraction for normal

- : oo o .
incidence caleulate the angular dispersion a1 for an meident light of wavelength A,
&

SECTION B
{a) In & Young double shit experiment, the first bright maximum is disploced by v =2 from the
central maximum. 1T the spacing between slits and distance from the sereen are 001 mm and
I i respectively, find the wavelength of light.
(b} Define Enthalpy and show that it remains constant in a throttling process,
{c} How does holography differ from conventional photography? What are the requirements for
the formation and reading of a hologram?
{d) In deriving radiation laws, we consider o cubical container of volume V containing a photon
gas in equilibrivm, Calculate the differential number of allowed normal modes of frequency &

(e) Starting from Moxwell's eguation, obtsin the wave equation for the electric field E in free

space and appropriate wave equation for the electric field E= E, {.-.-,_r,:}:: ,
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{a) Show that the group velocity is equal to particle velocity. Also prove that group velocity of

the photons is equal to c, the velocity of Hight,
T i cll :
tb) For initial curremt conditions f=1J, and E=D at ¢ =0, show that the time dependent

current in the critical damping case for an LCR circuit is given by

=k

'f = lIu[l +'%‘IJE_:-

H 1 I r :F.I 3 _T
where ¥ = —. 68, =——. 0, i, —— and tand =—— ;
¢ Rt SN T AN 2

{c) Using Ampere’s Law and continuity equation, show that the diverpence of the total current

density is zero.

o) State and explain Stefan-Boltemann Law. Show that log P = log K +4log 8, where P s the
power emitled by black body and R is the resistance of the black body, K is & constanl

(i)

(b} One kg of water ai 207C is converted into, ice at 10" at eonstant pressure. Heal capacity
of water is 4200 Jlg. K and that *of jce is 2,100 Jhg X . Heat of fusion of ice mt 0°C is
335« 10" Jf £ kg . Calculate the wial change in entropy of the sysiem.

ic) When connected in series. L., have the same resonant frequency as £, also connected
i series. Prove that iF sl these ciecunt elements are connected in series, the new circait will hayve
the same resonanl requency oy either of the circoits first mentioned.

(d) Show that the energy Now due 10 a plane elecromagnetic wave propagaling along r-

direction in a dielectric medium s given by

g% E; cos® (k= —an)
G

where & and e are the propagation vector and angular frequency, E, 1s electeic feld amplitude,
#i5 the relative permeability of the medium.
{a) Consider a system of free gas particles having f degrees of freedom. Use equipattition

theorem to establish the relation
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f=r—
&)
i ,

where ¢, and . are molar specific heats ot constant pressure and constant volume

-
i
B

respectively, Obtain the values of —- for diatomic and triatomic gases.

{b) Show that both Fermi-Dirac and Bose-Einstein distribution functions at an energy E are given
by:
(- E)

."'{e‘.'}'—-::xp[-- o ‘

]
where JI"{.E] 15 much smaller than umity, g . and &, are the chemical potentinl and thermal
encray of the atom
fc) Explain the four thermodynamic relations of Maxwell, Using the same, obtain the Clausius-
Ciapey ron cquation

.
dT  T{F,-¥)

(d) Using Maxwell-Bolemann distribution law prove that there cannot be any nepative absolute

l.clﬂrH!'I'ﬁ[lll'l:‘.‘.

DIAS INDIA EDUTECH (PJLTD.
18, Pusa Romil Karol B, Delli -1 1005
PH: (1 1-4000 7 M0, 9350934622




gfﬁw?w*d%;

b T - 7&&: Lngh Taa= ~9

g |
®I &5 ®Y 83 l 1
Rk aL 31 P







@j(ﬂ.} The M&miﬁﬂdﬂ!mgsﬁwm%
?Pd‘iﬂ emsithially fﬁw{rﬂm% elotrc ewllivm Le»"’ﬂmmﬂﬁe
‘ﬁﬂM arel the Nechug . The W@Mﬂﬁﬁ@ﬂ“mﬁf
7»1,&_&’% belugen the C!rmmdf’aﬁrtfe Mﬁﬁu’@bﬁtﬂ%
ey Galembic Repubign fF~ 9,9, /4n% si* f
3 e mﬂw, i Aoauer ond dence  considoed of _sait °
s he Tgadny o of the Chiged bakdy u Dypelbolc @ The foe

FEM m%ﬁm
Chamed e / Nuedbus jﬁi '\J/”
=6

- o Y dm’ﬂf"/%ﬁ*fé by Coulomsb ful]
Lﬁuiﬁexgmi Qc.efﬂ%nﬁ Gusns Secliom
Liffeerticd Eaifewﬂ Ghy  dilin  cam be  difuad @) the elis %
Onudent  Flunt ﬁf Crthicllos (To) o e Numbe a—f Fadh el mql&;ej
o uil i ange o unf g (16).

T - = b Ld_;_l’q__.@] Here _f_sm-ff-.e
]G_Cﬁ'} I{g) Sine d46& W Fﬂm

=
—~
_-a

Fom. e figot - Bc= peasd-]
ﬂ]’tll = ]g;urnﬁ |
é.la m x]i(/miﬂ)ﬁbljmlﬁ




Jﬂp }mnﬂ) /

A:E ) .ﬁwnm»gmu 4 due fg Je E‘;Mgeh@): Gpulowbic
Fme oh

e e

acls j’-ﬂr a ﬁﬂ__j_m as an Anpubu.
ﬂ}o jfrm{c{} |"

ﬂ

Apgind . = 1’.'1 s () d

F o [Hllfr [Tk (P U @
~oL

jwm the daw o ﬂﬁ Consenuliin J?ﬁuﬁxr MererZizm (.:u:. iﬁfm
lhﬁaLﬁaﬂjfﬁc‘) um,h.fis wnﬂﬁ

dt

e |

Mmﬁ © AM@ nr-l}a,&mﬂ fzw m‘ﬁld_fﬁ_

"Hrq:ﬂi’" 'l:;é.

ol,

Sk Poamdfir b= _2,0% sinx
= S e

I qn fm@if;{j sin@
ol,

1 = ‘- = Sihol= g §
J’mﬂ e &'ﬂgﬂfr Qel -0 = (B = ogﬂg:% 5 3l L:f

J’J 2| ?-1_5_1- M__Q-.
Mlo(26)) *




' Ruhodod Sty 7(8) =~ 2. 2o e cob /2 22,62 ~orell.

fﬂﬁ:ﬁ'm J 4[1'%(1&() <in 4\1@0@&) d, =
B ”ﬂ“( 5)= Z?Z%EH . wﬁfﬁ’é@)
|

“Thin It the M{:‘M txﬁm
rﬁ;i;ﬂﬂme ﬁ the Absws fF"f'wfil
> i) Tl-'.!:!r us The MEFMTWN@.I +he awa é&ﬁ ’Uﬁﬁgg"‘ﬂf .
. jr(E:ld_ﬂ. fa. 47 .-f/
4 The Nméat?ﬁ F@qlzﬂgfd%&aﬂ‘?" 3w disedkew b ix%?wm
7y .fjﬁ ‘“{ v Lewer watl
o wiec (L) - Tujae, giede o dflulin | Loner w
L
iv) w0 +he daﬂﬂﬂ&‘i ];;aﬂﬂfe be H@ng‘ be % wnduyr He
l' te a poind nuoug ﬂmﬂ_ﬂ#’frﬁiﬁ?ﬂ em@ofn - Ihe
tup fody  follm an be eduad i o_one bocly pwblom
edued  wmals  faz i

u:'ing, - f/
- = ,. —r _ﬁ;ﬁ Ldf]'ﬂlﬁaﬂﬁ ﬁ [::E_D. Fﬁ ﬂ’ﬁ'l’-%
O |p it

The Coulombsic (F:M s o (onhal éﬂ_ﬂ,g?_ - Hence ‘}ﬂﬂﬂg‘tﬂ.-é_'&_aii_

s

A v ’ T = lﬁ;;ﬁma'"t
Yo glsr omohtin Cﬁﬂhﬂ'ﬂ-‘d S




Fs bm[.:l_ﬁ - 9 &9}
dit

leb =L Mhon, do=-Tdiand d% - -282d5 )
S dt VindB i um Jo*

Fs um[-llulcﬁ.q - LTk
bm dt A pt

F= —thl(dh -\*u)
| v\ dB*

et Fe o=k ooku® T &wﬂ%

=

M de* g%
. | r.-“'-r & b _fﬁ
Tun o Hhe _genral egualli j’rﬁiﬂm ikt ek e
ldin | us Awdmk )/
J :IL -
1
Ju = I+ Aws
ik, Lk
’ ' % seh eecehicih e = AT
CMw!ﬂﬁM‘bj 'Mbﬂ, e Ezit-nftﬂh jﬁﬂmc h fj v
P E iy
Lk




18
o # s
A= ﬂ}ﬂﬁj gﬂ&},ﬂg = Trab _2]:-__.1;1[ - T// I_"Fw >
i
T = Anarab i
b wadl Bl Gy olth
3. .1 l_emj A A =4t
we kndus, a'( - .,
ll- " & .:'______...
i}-Ma«.\m o & i
T=2mra ( -2 an mﬁEﬁ) V2
"J =
T = arma e | = Timepeed | T <
T j (Kepler's Trivel Zas.

T o e Segived Fine pocod of b Sl




@Jﬁ_&'ﬁ}mﬁ%@mﬁﬁ can be dthrod a3 an_shludd,
dwie  whith  empnies ﬁ rumasts ol 9efpoded
by shogue poins  Light & anmulld, jmmiffii““&f
by flafle Jila iy e
Cqudlian  of ((\ﬁi‘gfiﬁﬂmt%ﬂ —D

———q
”O'g’ﬂ"ﬁ‘” i Heve fﬁ.{w—-ﬁ 5 e distame bJw _{_%

7 ,
oo Lajosén can be cefiied 15 Hhe anguler ifbonce (1)
befisn e diffrunt  dffowit waudboth (5 2 afa;.n)

L=48 |-G
dA
aﬂ?ﬁm (i ; CQH-EJ mﬂm%ﬁﬁl’h" T /
._Ed E':Inl_-_- '--"Tﬂ___/ T o
d2 (ﬁ bb 80,7 :




‘%" [60 ngmgf Loulle it expesiment 341&3 Ileyennce
Pallym &J#ﬁe mathpd ?a; Duiain qu‘:‘f!ﬁﬁ'f

P
nih Hﬂuﬁfﬁ/mﬂmmﬂv@( Jh
- i 51'——— =)
2 ¢
p———-—-il'
D
K= 2mm = 2XI6 wm |
D = distamce hﬂm&mﬂaﬁ: W R 1
d=nﬂuﬂﬁm{{2 slits = p. ol mm =0-01X15°m
2xl” = ixﬁx im %2

0 -::i}U'a m

raw&mjﬂ A= 2X I|[:+ WL o

’f‘qh}r:"’—mE @éﬂhﬂmﬁ% f ﬂﬁ’ff‘d’\ " ?m
52€ H‘{Wf o

Hﬂ&mm

Eihwq(ﬁ fr%ﬂ othernuse  —The M
follin




‘) !?%&;Uﬂa o b vonabl . 9t B a_—@m;dm
MW&MW%JWGJ%M@%
_— Wmc@iﬁ&ﬁm In  tuwh 4 d.gﬂ%m o‘lm_/ng_f af«m,gﬂ
un  the diseiign ?Wﬂﬂf%;mm

]&mﬁﬂ%tﬂ- u+}gv}

WM—%Q%%&@ﬁM m:ﬁﬂﬁm,@
onpand. d"w &q’:\ Patuhtive (Jw) Y dow Prewure (F’;*‘iﬁ*) Thabugh
a %m% 'ﬂm WME—S fle  wibhout e .\aj&:ﬁc

ﬁaa,i' (u::r ﬂha)!}aﬂ: Pﬂmﬂﬂ) Honce Hure u &&m e
ﬂaﬁ Lok done ﬂaﬂw!r mffmw{rmffar m_mt@a(

Bn

foom_ Lt fouws of Remodgemiy $=dU +pdV
H’i’iﬂiﬂ&aﬁ.‘}ﬂﬁi EJ_ULU!+!L,1 J:V

7 A e U, + poV, 2 Vet ol
IIII'- %./ ;,I' ! = ﬁ"ﬁ' |
R\w/’f




L_—; ﬂ:’,—fgﬁ Y oa Jehngue Tp 2ecod 3D- dmages of ChES

3 @lbjm#ﬂ# Conusrliinal Wtﬁm}{q -
5 Btk @ﬁ t?ﬁwﬂ_?ggg['ﬁéﬂ:;’ ‘ % M@n‘mhﬁmﬁ
o ded o] o A e B4 aoded

I.--"

o5 Bk Gealy 2D~ Gnate) f

-r@% mﬂﬂf?mg"mw

Gl con puarduce e &’ﬁfinn_bﬁe!

S 9k eedy 2D -Inuss
- Fmﬂ};fﬂaﬂ be ﬁ"-“"i’i danafed

Al

Helopably $ar o pruiss

o4 Remmﬁmﬂ —the K&(aq‘mm

‘}Ram%ﬂﬁ‘fﬁcm

Requisemedi > Soure m;’a be J’MFE fr Jlffgn&;:f;fﬁm.aﬂq{l! (ohpence

31»4%31!;
5 The _ongth 3”

.“ﬁﬂ}ﬁé’ Modd e {_ﬂ}ﬂ a5 T

onswe  Temporal L fholial Ghoence.

- The

ol Sffonce  Eeluae ,mew Leam 3.

Eﬂéﬂfﬂnﬂe Aean Ew Le &u "]I'"ﬂ:-] colrence Le ,:H'

o enue  nderference |




3W+ﬁﬂ+l —L_i

Tar oy 33t Ve

{(ny, 2, {j Aexp (W) din Knﬂlli) Sin éj_@ am(ﬁ_z)
T whoe uﬂ;ﬂﬂymf Czy) ﬁ% )

Tha o The gufﬂmﬁ%ﬂ___r_

Hffocbl, uwber o alowsd_nomal modis
?ﬂ heguinty W b fhe mmﬁé’-gf Mok
R _]-h: :ﬁ:“ﬂ'mtﬂ &ﬂvﬁf (%] ‘f'.b‘lu—l"du, #}‘u/mf' ’)




P The  Mauuel) S E’quﬂﬂuﬂ a’TﬁT{f&E&JﬁaE Gre @ —
() 7.€=0 ® wi-2E

di
@ E‘E;D H@ ?X?"'/aﬂﬂ%_g,
" I

Tﬁh}ﬂ ek ﬁ":‘]; Ex{?xi) - _?th_‘?i_ﬂ
7(7\2)-7E = -2 PP
Dfm@

1”*—5, .;(_J-‘I',ﬂ )
jwﬂ” JpGod E aaj

T % e suquied usaue. €gualién d%r_M

oo 2 _'E prm_d__= —"*—
.- ﬂ"‘"" e M

g Ex]a ms'= ¢

Tantfer, u:ﬂ'{g \%ﬁ  bad v Hud & Zp3 or Lt

e oM Wond .

rfwad] J°E . 4,2% —
s -0 g at* £




P& Auadig T Hhe ﬁlf;gﬂn bolzmanns dou% e
gy, emitlyd E’? JQMET ﬁmlmf
e fo unif aoea m@f%ﬁuﬁ’ o Hhe_Jeulh
pour  of Tempaalec T.

[;iTH = P;’TTH!

R g%neﬂpffﬂm Conitant

= S-631 X167 Wh K
The kgamﬁa}i-ﬁmfm&yha oed Aoy the, Plinck’
seddiom Jous mmiaj‘fwf gy ety 25,

st
[7( "}) cawgnﬁ ﬁy)
=0
\thfw“r)dv - j&’n‘ﬁv} / TN

dv
; AN
o : fin Hﬂ \ \k-}/
u= :
p, n= Ay o o Y
15 o8 :
Y—Y d ;’f
W = §mkp 1 | X% i Mj}ﬂf -

".ll L
h'}c'j’ o E‘i / f 2 2o w u'f"
w4 4 3 e et 7
. [ & kE)T




ﬂ@% “ o Mol pangble M’aﬁhﬂmmﬁf'm
loedu e meleolar avangemons gﬁﬂjﬁn_

M‘glﬂ€= 58

"lk}_ Watiy of —> lks. MWT 11‘3 ﬂf:f:a:ff 1)y ice of
0C , J’ 0°C 0°C.—~ -10°c
76, 45, - 45,

‘ = U’II"r"l.C NES

AS, 0 T.)

o M= Lka 3

P50 a (g war) = w20 T &

T| - 23%430= a5k & To= A5 K
26p by K 213

AS, = Jecp A HEE W;qa

(pg = =2 ﬁ&ﬁﬁ;gmfﬁlaj

ﬂSE = -__Wli; C-LﬂE 'ffﬂﬂ‘ﬂ s Wj M__‘}&M/)
T \

L_= 33‘5:41{1 ”Icq T= 213K
['55 = «|.2.27l *xh; ‘I}E'}




&S% = umqg ﬂgg'&%
|

EF"(EYT‘-" ;‘{g); 2lon IEJ.II:;"
Ta= 263k, T, = 233K

FESE, = —"-} SBHHD Tk 'i
Tuasfoc, The Tobd Change 'i”‘%’%*; —

+ 45, +45 }
25, = 45, N ’ﬁ/ f I;
]ﬂg“‘ ~1-6024 x1o? J{;j /

The @hﬂfﬁg mg@ d\mﬁﬁ -
conodped  compued h_figud el (m@)l
_E_:) “The  ousonant {:?aﬂ-ﬁjuinﬁﬁ ﬂ”ihh & Gt 5

Ll = J
JiLE |
‘ _.-'"-...- ..-|:".
o
LB —

: W,}%@ﬁg P e
onarit Pregunly W = L B ok Pgr) 19"
Rosonart pejindy ¥ 5




_Mw—nm—‘”-—l
l Ly 1 C E";,‘j
£)

o ( duies f lombirslin - L+
%r‘ L&A L)
1 | ERE e = G =00
(r (iﬁ%w&ﬁ% = e 8 CAC;
g{ {! g-{,',.) f -
| o ____L—-— j’agrm{p L fr| ‘{Lrl-
6 Lrﬂ{:..*‘il.((l A
L'HL)(?TF;;J I i » (;;, -
B e = = - /
g a6 o |
M Cgfia |
;T L, o= Wi Ponee /P Lave_same

L Jmedium ke @ W* b,
~— A ;

> Laedi_— B

2 = b, tes(kz mt}}f - '

(be U frlogaliy  oliry H sdis e disetins
e appofpalely chossen  ws CLE  are Safendilir
sad ol L wang e Souste nilie)




e Muglhy Ve s duind 03 Hhe gy o

-1 =
5?: Ex B

. f s (kz-ub)il x B, mflﬁ-wﬁ)g}ﬂ
- raucea(ﬂ-mﬁ)ﬁ/gf)

/U_ -n
= PN g Pemzeaéaﬁ%q
Vo B2 ﬁv Veu % o Dapli
.B kg k_// ,J' ‘\1 ;ﬁ‘emﬂdﬁ;ﬂv‘j




99 (@ ﬁ“’fﬁ“ﬁ do Hhe Lo %__@?Jmpm'=h-m of ey

Jfﬁ@u kT~

s
fet o disem o Jre o patld has_J dapeu of foesdom
thon, Ontimal g for e cmile of got bRy

. INKT = RT [1<6 <&
)= j}i Nﬁ(ff_j) A 'E%_* Va

&L
cvzwg;iw&.}mi af Constont Volume
e (_@_LQ 3 {v:—ﬁ _‘@,_-—

o1/ < f-"“

: Pevure
) 0. ot ob oo

W 6{{_@*?“(_&'*'




bl. Fegmi- dvac oDiskibidigy / ‘M-Mﬂﬁs@

7 QL*‘W‘&JM | -}%ewfy_@-

5 Holf - Sntegpal ﬁf{wn Peheles £ Sfdgjmﬁﬁiﬁm Pc.a%foﬁaf |
3 Q!Ma_]’a,qﬂ,if ﬁxgﬁw@?w ﬁffa_;f g{@j taik’s Gidisigy
P ME Wg_“@ Y gl b ol

The Dighbulion W

/ = §
()= — | B\ )5 £ e
L Enfg% m? ,U/ a \67»}

shie: K= 2 Efﬁr Mﬂw-&HmﬂﬁMéﬁuﬁ{
=+ éfr Perm - diras Dighbiliér \kﬂ.

== 3@1 Bese - Gintlen Diabibilion

Y, j(E) << L Ahen enp/i-H\tk ) 1

kaT "
S-U\+ k ~ enp /f-4
Honee | ‘E"*F’(ha.ﬂ_ﬁi) WFJ(}:',;T
= P
G/
i e gt

ny osond whn fomie 4 dees j‘i:%e Wi hariit
aﬁp_aﬁm d;jJ ﬁr&f&ﬁww&ﬁ@




() ﬁwwé;yw dyflins g vablys puofllas ke odthy
Titinal toogy (), ntielly (), 2. wihih n at be
Jmaasued M_ L,,ff"'ﬂ

Masuuslll Rboiby  salile hid M@ WLt _c_iixdéLW&
jwzﬁu ,éﬁ, poonsuc (1) ’Te«_mémﬁ;xﬁ:), volume (V)

The Qfma’ Marnul! s n ole -




pon dowa _Ldm T (d) @‘..H\Q |

— @f 1) dm dT H'- \ L J."I

ik & TN A/

?1}% T(v,-1) J & "““x_,/
This s ~the B'LZHJM,-_E Upasiis - (o febiom @Mﬂgﬁ wdicd ' Bl

. v Ilr.-r-r' t:;

b&aafﬂ‘]”mﬁﬁaﬂlw 'ﬁ:nmi}'ﬁﬁ{w 44
EM P Mr@% vﬁ_‘iFM}c Croker & ﬁ}.ﬂ‘m{%

o Coolida fqiji\maihﬁbia; due B Jous promt, efe.

v dfluatin 5 G 2 12 |

Y o) W

ﬁw_& — (s Fhe TdS %quaﬂz{ru
5 Gues %warﬁ:;} ?@m%é,ﬁ(%(gﬁ
1 T




Q) Jﬁmﬂ%‘b%a Moeell - BoHmann  Dishibiliin —the cmmbes of
Za%o&g A um %Mf_ I hx%f,#m,mﬁ

e
- —

w(m) -
Thouja JN N, fn%(kﬂl whue W, is Gontter?

fot thewe be Jiie Ermggr £ LEx ouih N LN,
Jody gk Hhat [£,2,- %)
NI— = Enﬁ:( (EE‘ED) Mo E.a,(m ¥
KeT [’ﬁ-}' 2
My g;{m
N':. E @).,f;( Fele)
ke

A eqwflir;nwm Hhe  Nmbe ﬂf’aﬂ&g i _Lowar enogy KT My
W M ‘Pﬂ“ﬁ? ‘ha. “Hﬂ.ﬂ-Lt i L ’a«ﬁmr &MB@M

; = o

Nl-'-f i -3) EM’Q" < j" ' | E
E."T g > D

ko T : ml ,x”// N

T fun bet T clunp fobu g, B comt be o
T\itgrﬂf‘u.a Absebids WE}aﬁ.r P

b o cnidey  on ““%/A"ﬂ%‘ Gy Dol Searat o
Ny 70, Tha hiewd @3 d‘LMMM W

fosed |

——




Q_L(ﬂ).ﬂumﬂoﬁ o the. W:mﬁw g
2?(*‘“ “‘TME* aa'ﬁiﬁ{ ordund @ -ﬂu%mS %u,fu‘lﬂ
(o) tomg e charge oclaed by e duofue

' b < o= = G (M
)EE -Q:J b7 )

d = fdf rf'; a &L,a.mﬂdmtﬂdgé ;' \
iﬂh 5 fut scr,_n, | ;Lm
podn = 5047 fbn \

J ‘E‘EM = jjn 4Tmi[*———@ == L-“J Qmpm'ﬁ.m
e, §E (e
(e J 5. dad = £ [do £ 4r )™




M?j hthe Lotz Toangamolis, ae.zrf Velrity fddiden

b= U=V
I
E:".I.--'

Lt 626 ke Mwﬁwffgﬁ/"m‘f ik, g
EE*MM@EE q*{% 4 Wj 'Mﬂ M M}j 5 ;

2 be dud of Gt i sfane vec T [
-.F .wl jlr
Thow, dpeed of Bhjed Wﬁﬂw 2 3
A
u;-‘ C= i :fo—F)

=] j/
e, oun offor bt of, e bty of A2
producd T » on Jme  wuth the poshodlile ay’,_a{@
Thoon o Rty ot gped f LM n_cowied i A

EﬂJ F e " r: c+V
JWW,Pb : ﬁf;:ri
v 2 E al



() e Wﬂd@% e Gl
e oM _ = _ AT
24 fuuh  auxboxbosec
- 23205 s

L

T tam be cluadated {% wing the bhomamongr ﬂ?mm

ﬂﬂﬂ}‘! s @ )f‘jﬁ&p,iﬁ“:. h E;i_ﬁ]}f*_ Acurdliiy b it The

Qj i M e, Nt Vely v

@{ke s wdsih. \eﬁ&% ol -

W X
5% R



4 ks A Cfpuw 3&12- Hho_sbalskty o] &portanctus
M %ﬂ % as _Jéﬂ;‘fmfe de—exudes J’m ﬁﬁﬂ
Gneam Safs o dower awagﬂ-iﬁft,

R, - B2 f /10
RiP V‘ql[ / b
WYL o T (OB,
- g c> #(jﬁ)_}
a7
L
. w%%)#i i chwuliled
Taafme, tagar She Jepury, Ao tats of Horriesd
Epitabin 47 Hpdarshd  — TERCE dan. ’q"?“‘"‘\
E’LEM gury PE) (’ﬁq&@) Comftieal B ﬁhﬁ’dﬂ‘ LswV)



Q) Pube dispemin  wam be dud s g waialivn  Lofiaon
tho pubes  whith we Soulliy i Aifund oodir noder-
I—hqgw Owdsy %QMrmﬁﬁﬁmu

N Mare
Lo Didor 5 dewer Dispmee dous Aime .
= IPE
lulse Duperetn Bt - ﬂ_d—_—_(j_;_r) e
o c Lny

whoe VN = ﬂ&mjm Mmﬁfm{= l. €
vh, = Ené}mﬁ-m Ondex tfd-ﬂ‘i‘i“'“j
ﬁ?‘ﬂ)’f"’"“ﬂ A= n-fz= 0.001
G don Diffence

L= 1knm *“f/jﬁ)/)
Pube Dpesitn ) @J '\J\f}/
.f[;r Ty L=2.)km 5}[51{: 10 n&L/’f.

ﬂwﬁ«w “the Mmm_}vuﬂ&tﬁ&}ﬂﬁﬂfd% %& tam be Fanmiltd
s dont | 9 nedusd fothe W bulbsedisponen
M null et b€ m#n&éﬁmﬁ%dﬂ@mhww

) Hhae wil  be distorhen .




