S
er"n the medivm belnicen s (havges 5@ medwm other Thao free

Space, epulomb’s foce is vedwed, PC'M\tWﬂ is Lhe Preperty ofa
medivem whidy recuces electrestatic foree Prtween Cha“ﬂ“

(oulomby’s force betweer (harqes in a medum plhee than space i3 gve p b\f

o Froed = _ﬁﬁ ZPFmedﬂ’_-lﬂ-_—Fgﬁp 0
Relatve pmr»st\mt‘j«s the rapo of Ptrmtwnh\ el medwum o Fcfm,tﬁma

of free Space . Er‘}z_ = E=F.6r
Hence earObmrrrs -9
Fered = AT‘C ¢ gag:__z
Freds Fvac o  Fuac 2 Er Fmea
TFHS Shows [hﬂt‘ meg v f—va(_cum
Henae bhe fuorce between fwe Charges in a enedivm olber (Par free

Sl’)(lu -8 4

Q. No. 2 Part (ii) OHR’S ATOMIC MODEL
P,Dhr Eropcscd p!anctan{ mcdci for an aterm The postdatﬁ% are
1& %tbﬁfc Electrors revolve around (Ne nutlews Fixec orits [cnerﬁxd
levels ) The Ltntnpctdl ferce ¥ provided by (oo’ sforce of aflraction belween
neqatively churged  elachiors and pesitively  charged nuclews -
chr,ntr. fatl = Feouiomb ,mv’“ : I-Q(jt.q1 Y I'HV" 'k -

M V Flectrers (Ao rot revolve o an\i 'arb't'an.j ornit - r\a

1hose orHts are ch«,\r)\e dor whien anau\ar murentur S An ‘.ntCCJra\

mvltiple of h

=

L= nh h mnrznh
M Pﬂ“ﬁ!: E[CLIFG{"‘\ CIQ rel Cl'\"‘l1 er\erc»]t,1 chﬂUDbS\a Tﬁe‘j

emit merqa‘ when thcu\ make a transiton from ore Er\t’r” stalt to “olher
Emrqq of emvttedt pheten 15 @geal lo difference oetween trergy) \evels

F=Ea-Ep
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Q. No. 2 Part (jii) GﬂEﬁTER SP‘E’E D = EH

ﬁ';ﬁ\l\lﬁs:
lectron hasaqrmtev Sspeed than proton if Lhe\j jhave The

Sarme debroqhe w2 uelcﬁjth

EXPLANATION:
De-Breghe wavelergln s gweo oy
Ao e s QM n10-3
V= mhv mp: |.b1'ﬂ°:“‘_%
Vel L

Speec\ s nversely PlaporUOr\a\ to the mass of Port,tde, AL we Koow,

-that rass of lectron s less than mass of prston. Mg & mP

Thus the speed o tlectron wwt be moce than gl)eccl of preton.

Q. No. 2 Part (iv) NUMERICAL
DATH: _
q-=3uc =3x10-9C
radivs = 1AtmM = 0.1hm £ m
distancc fwr\':g tentre  r= 230m - Q23M ’
FORMULA: £
E- kG
SoLLTIoN:
€lectric fieldat a cstante oF 23 fram centre 1S
E-kq
2 (Cil‘MOq)(E;MD‘&)
{0.23 )=

E= 330370 NC™?
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Q. No. 2 Part (ix) R 'lbl: 3 v
f)‘ vheestat 15 used as’ pelenDal divider 45

wn in cliaﬂrm. Pc:rmtla[ dwider h‘,"ﬁPS ~
Ds to Qet a variable Peteotial Adifference a A
{roma pwed putmum\ dilfererce . (omsider ¢ -
OM‘(Utj prauidcs po'tcmna\ V to resster of g o
veslstance R Aher curent T 08 Vec A

V=R = 3 =% ‘

The polential diffecence bclweer; A ancl slidtno‘ cortact C s oJ‘uCn Dii
Noc: | Rac = Vac: (?\Q)ranc = Va¢ = Kee y
Hence by moing sli dindf Loract C rakiv RM/R on be varied belween

0 Wj,]{ ¢ gmwed 5”"3*1 from A, J(hcp-h ofware n cuded in
Resstance R increases . i mraved towwrdls A

Cirevit jncreases hence
lergth decreases bence resistarce decreases

Q. No. 2 Part (v) NMR AL 2
_oaIf: .. (B) Strain € - AL
mass m = 300k s St B
extergor AL :Q_m _ 2307 : “'J|.°rf~_3
berqth L= 92m -
grea A 1B 2 1.602m? () YorgsModdus Y= Stress
(a) Sress g):;j __ ;ﬁ; o
(P) Stram &-° =".f§c§'“’\o
(€D Nounqg”s modulus ks Y103
SoLuTion: = 2.000000000N
(o) Stes 9= F = 2% Nm-
-‘(3%; Y(AO)
Joo00 Nm->
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Q. No. 2 Part (vi) NUMERICAL

pATA: . Welks
y = oV Ay N
f-200HZ ; .f)
i- 04N X‘.- ;5.0-
S Nowt ndutance s given Y
XLilﬂFL
FO&MULW L+ X%
e Sewre—smee e 1\1?
V‘ ‘*I- = 12K
Xo = 2nfl N e
1256 .63 1
L= 0.009%9 L

Q. No. 2 Part (vii) MAGNETIC FLLX

Pefunition: Magnetic fluy i the mumber of  magretic field Kineg
that puss 1hrough an acca heict per Pcrﬂ\(ular to the fie)d.

It & uted lo describe Lhe Strenatin oF maqretic fleld,

mbol : Magnepic Flux s denaed by e

Formda Madpetic {lux 1S qwm 071 Phe Cress Ptdwct of m- Sr&tﬂc
fierd 'f"tfm't‘j % and area veclor H-

Qe 8. A

Qe = BRSO

Hena drpmds ar feid B and arca A amd orienlotion w dhv‘c&kct

[L1s max when §=0 And minimum when (Hzq0

Unt: e undt of magnetic Flux s Ng\wriyab) wihiths egua)

to Tesla Limes V*I-b‘ Tmz — Wbh= ‘:m m*

Wbhe Nm p-3
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Q. No. 2 Part (viii)

NuMERICAL ]
ph1h: ] SOLUTION:
& =120V ' As wit Knows 1Nat
R = 100002 ‘ Ne = g -\r
r- 0.01.0 \ IR- € -\r
(vrent 1-7 J £ -1Rt\r
\ £ 1(R+r)
FoRMULLA: \ I%__r__
V- E-1r \ = O
5 e 0%
il | I:8119998A o I=0.43A

The urrent > 0-NAGAG .

Q. No. 2 Part (x)

emé | Potential Difference
Definition -

emf v The wiorke clore 1o mong g

posine charqe acruss Lhe dereminals

of b:l[tkf‘j. Ever\j emfb s A

P\“At‘é?ﬂtlm dffererce

futentiat clffererce s the waork clare
moving (harge Detwieen 3“‘] two
po'mh inlhe dreal - Every potential
ailfeveree s rot arm emb.
Open Circwit
tmf s present even wihen o Petental cifference is Jogenk rhen no
(urrert s ﬁlomn(j in 1e et

(urrent 1S fldw-f"cj M e cicuit

Relation

ernf 15 1NC cavse it awoys | Perentadl Allferenc is The effect.
remains  (onfart.

it dees mobrermain (onsiant |
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Q. No. 2 Part Bk i
ODER&\! $ Noderater 5 a device wnich is Ued 10 ¢ low dwn

the mevtrors. In =338 _ fusior ©» peefomed DY |oww CM
havng ererqyof apwt 0.02DEV. However the nedtrons releagd i
fwsion rcau';m rave ererqy of several MeV Thus wadealber is wsed 10

Slow clown the oeulrers So ey an Pevforens furprer fission, It s made

of light maicrial like heavy woder and  graphite gr;g?g i
CONTROL RODS: (onirod veds are used Le kee fisskn reactien n
eritical statc. Du‘LPu’L POWC‘( should remain tonstant ()—\hj ore redlon
release d N fssion shouict pesform furlher fiscien so thod fission o
worrol sfatc ond fissien (Dain reaction Progresses wilh uesforn speed.
Cortrel rods (an ke moved W or ot They ar made ot borom (admium,
hofrivm  which QbSord AEUNS  And thus wolrols the novbder
of nevtrons that pecform fucther fission

Q. No. 2 Part (xil)

MAGNETIC FORCE -
_ONSWER: The magre P e a(,trmj an_aslatenay charged
partice p]a((d in a3 unferm Mognetic fied s 2ero,
_MTlm The furce b\f m&c[hCUC ﬂe[d ¢n A (haatit B Swm
> fa = qvBsind

Fer @ Charged particic le eaperiente magretic force
) it shouid be muumﬂ s 0 gtatwnarlj particie tloes nt PretluCc & magrelic
fierd and does not expeonence a magne tic force
(W) Hshoud pave a cumpor‘f?r‘b of Uctuutj Pfrl'h'\dlcu\ar to mC?he[t\

wren it & Staterary, Fa = 9, (0) 8sin®
fe=0
Hence it oes not expeinerce a magne be fuce
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Q. No. 2 Part (xiii) _Q.EC'@_F_' 'MU"LER CounTER
Geiqer (ller (eunter 5 3 raAIatON detector. lt\s‘ust te deteck

radiafoes and preduc a sound —5
eiger mdller founter enssB of 2 ) ,B‘DC audic ard rad©
99 it ‘ devitg__
tube with a gas at lewpetential,  JSdow i R

A eed is (onnccted along its any ard s martained at
N*\ P‘t"‘tiw' Itis (:Jnnu'ttd [hmuqh wre Lo anm adie devite
NORKING\'- Wnen a phaton cxiters the tube threvgh Dhe woindow,

it lomaes sumre alurms of [he gas electrent arc (emoved from themm Since

the wire is @l high petenlla), electvens are Atracted towmards: Ue wive.
When | lewnq Lhr'%"h The wire U’\cuj ionize Olher afpars 10 Trerr way Tn
{hs way on avalanche of electrons < creatrc and a puise 1
praduced . The avdio device Qefects 1o P\‘SC and Pro(\u&‘s a
sound.

Q. No. 2 Part (xiv MAXNMUM OVTPUT POWER:
Moximum T?Oﬂi(l’- Theorern olatey that power devarr od

: : r - resstand ). = -
{oqa lead 5 Mmarxmum f 1he ‘u.’-.l#'rdal!u of Sovrce 4 GCVJ?HR o [he

vesistance Iimpcd@f‘('E 0'{ |Uad—

Power geiive yod i« gwen by 'l_mr..\;__t

P= v Pot = £E* R
Pout * g la"fsli'hﬂr
c { £ VB i f R=r,the ceromimator s rinoum
" \Ef-rr é ) Pdv\l[( Somaximom
Rtr)™ S L
ST R P frrear
R"-rlRYﬂ" = \Ex R
T Rr 1R AR
) R +2é|2;1f +2Rr- rR ?m‘ 5 - & >
R -—lRl’"frlf‘qu 4 4(
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Q. No. 3 (Page 1)

5' ack &d:{l Radiations
Trermal Radations: 1, aqations emitied by 1 maierial

bC(C{USC of s we 9% knowan as 'U'\C'Ym@) yadiations.

Al dies, ne malter notocdd, adtic hegavse of [rer
Aempoadures . for cvample 3 Sum bavuﬂ 2 Umperatore of
600D K rgdigtes Yeltowt lignt.

Strm(amj (oolfy  <tar &hlﬂuelse of temperatvre 2900K

re Adtes oarge -ced ight -

m ha\n:u:{ ‘t(mprrolturc 3’0“ adate infreved rodidtiang
which (an be delcctec b infrated detector

_Black Bdy.

npcrfq,t plack pedy Tsone whid  absery ancl re-ewits

ﬂ\? | he vadiotiens fall.nc] onip. W

A omall hoe in Lhe Cowlty o @ mctal box acle

ats a5 blatk hody because 1L abeob< all eem ncorming vox dations.
e wade of fa”"UA i< panted Dlack v abxucb all radiations

If 1he direction of radkatiors 15 vevecsed, [he tadiativns are im
fhevonet | eqolibr e withh weolls e the Hlack b:d\& -

It witl veemil att Lhe abstfbrd radiallons.

“ Rodiations emitted By ablackBedy gre
Cated blockbady radhatiors ,
m — La\iit}j‘
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Q. No. 3 (Page 2)
ra

B C]fatph (an be plottfd between {be rachant ereqy per ur\t’
uﬂvc\rro,th 1o e wa»elfn:ph

qutwAt A
u(;;:vug e rgth /’T\\‘W
/7R
4000 K
oy wavelength

The ratore of vadielione deprads on The {ermpecalive QE’;M}}

(onclusions -
[l) Radiations ot all mkm'thsa«e emiTIEd At 2Tl termpecaloe
(I) Raodiant (’nrrq*] Wereases wih Wrcase  n 1AJ3VC|PI’\C‘T?‘
10 2 Maxmum valve . Wil o thec intrease 1he ra dant f‘r\ma“]
Qetrease s

hen Paltsmann Law:
Seprar Poitsmorn  lawy states that  the Qrca under
o graph shows 1he raciatieos emitkd at that Fovperadtore.
this orea 1 Qreater foe higlre v formperadures T erergy s
“The Ererqy of rachations is dwectly Eropertismol
ts fourth Pawer ot temperatue?
Ea T
EsT!
Tis kméyratm inJeluin. B 1S SWW
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Q. No. 3 (Page 3)

%: B.cno-SWmkd

m's Displacerment [aw-

Wew s Gsplacement law clales 1hat, the peale of

p\,auelfrql'hmftns"tﬂ Becreases  with Ncrease n ttmpmc.th_

uhﬂmpcwatum 1N (rexse hmar shifls o the “C\ht

Amax d_l,T.!.

)mc\; - Conslant

T

topstent = 0.2.898 x10°2 mH

Wein was dnle 1o explan  plack baclj spatro for

& \ortes M‘U‘]f”ﬁms thll"‘{n Teanr cx()lmir‘cd it for

lonqm' selengiin Cﬁrrwici‘f Spectrvm uid ral be

eyr)!mncd

t’uﬂg JaleY Ejp{afﬂfd b'-’ P]anh’& ﬂ'\eonj nIgeh,
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Q. No. 4 (Page 1)

Ehmtlm‘
M ass gpcd_roqrcq)h Vs a Aevice uSC‘d to fin ol nasgs of
im It is used to Wratc isotopes an the basls of

thew masses and 2lso dekfm-r‘m') relatve aMdme of
. -
S TR Y.
2o 21 3
_Princielt‘-

It 15 hasec en the prinaplc hatjond arc defected in
Bene and magnel'c fieds.

Mass Spectroqraph

Horki :
L= /o =+ }\
=1 e
W AR ==1 { \O \
el OC O v | N =—
M — S TS | 5
: purp

P Y L

AAA
mAATRTAV)
L -
Chart ampifiey dercdor
veerder

ftoms of wolopey arc forced 0 an ionization chamber
Tﬁlichﬂmbfi‘f removes glectrens fram Them andl ’[hcd
beenes  (enized . 'ﬁ:eSf ong  are accetonated b7 ew}ljﬂ"ﬂ a

fotential V.
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Q. No. 4 (Page 2)

They an_fhen passed Dhrégh o velm'tj Selector 1ohich

Gllows only Jers of same 3Pce-c\ b pacs It lpaves iors

ok Onh-J sqrne 519ceds

Since forms Qre a(cdf’er(’dba appjjjhc] a PL}CY\PG(

o[ fererce,
E- P{

L my? -qV
. {
mV) ] 20?\/
7 gV
m

Vr-]g a: sl )

jons Then ent €r pap.dudqua ina magne tic Freid

B magnetic fovee acls on Lhem whieh  detlects them

Ta) Qd(_'wcdar r,b'(h fousends (he debectors .

The Ct’h{wp;!al fovee 4 Pmmdzd b(j m(jh‘m Force.

Ve: Fa
my* - qv6

mv. g&

v= a8 &

COm!’)qu O and @

[29M = gBr
V ™ 28
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Q. No. 4 (Page 3)

18\ = Q‘LB:LT“
1
2\ = aB’r>
=
QOiUmq for m,
me ﬂ:B’""
RApws: [XY
Tonq Tor rads,
N 2 B
(? = 2\m
aB=

Y |2Nm
ra}?_%

This shows]  that ra'd'us 'S d‘.rc.cllj propof Ownal

et Cf mass
Herce isotepes of dilfarentmasses oil | kr deflected

Alferently ond can br ggparuttcl.

e Sc'IL)O re
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Q. No. 5 (Page 1)

X-Bays

“X-vays ore electromagnetic rodistiens of vor
hiqh frequency and weveiength of The order

of Angstrem A° (107°m)

Tider Shei Traesians
T ( Characteristic X-rays)

The electrens of The atemS of targed mabcral  are

preseot in Oifferent trevqy tevels, KL, My

Ar incoming beam of electrons (2 knock ok 2
£lectreo J-{)’om S nner w or rncrc]vj leved |
Electens pom highee crievqy orbits bt try v Fiji This
mnva ond ph5t°m wit ke emitted oliecd cherae terstd

' x,mqs ﬁm of phoon Vil be eqgeel T differenae  oeLween
tnevg levels f'{'ﬂ,EP

For erample, brarn ¢f flectrers can knolle out am
electer -frrom [he inneéy k-ﬁcll.mu Wil veale o vacarcy
in tht K-shell. The tlectrans framm  bhigher shets ke Land
M sl iump o {il? 1his lfacancH_'Ih th,& oy K-chavactereic

x-rays ullf be emilted.

“ -
K Cha"ﬁdff"t‘ X"aﬂs e X-rays i Feel adren
2lettrens form v orbits ! Jmn'o“ i K-Shell ™
If electran from L shet jdﬂ’)a’)l te ¢ -shenn (hen
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Q. No. 5 (Page 2)

Ka roys 0vc e (Fd

It elethion frem M ghet ’)Jmps T Kshell Then

Kb roj'a are prilted  wad so en

L- chovacteris tic Rdﬂs:

Whevr electrons fiod | anel ™M shell jormp B K shen,

iF e create vacanciey in | and M skells .

\nlhen electyars freon hw orbiks vmp Lo L-Shel!

L thavacteristic x-rays il oe o Atre o)

hhew electror umps from 19 te L Shell, Ld rays Gre

C

Pmdu(fcl : & ,

: QP((. {rvm

The peakks arc duc tv e / A’Vﬁ

[lfbr;cl’fffﬁtié X'Vd:ls /

N9

Tlce L ron

O =
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Q. No. 5 (Page 3)
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Q. No. 6 (Page 1)

_Pimperen taw
De finition:

Prpere’s law state S that

&Tﬁr m of l(ncfﬂh Clerments v a Clsecl Pdlh‘

mUalHfd~ blﬂ the tampenent of rroCJthL foed

pavaliel to cach element 15 divectly prepoctioral Yo

Ahe orvent enclosecl by that path.

ol

~ Senwid:

SJlt’nd;d 5 @ (0“ whidd purmhnery of turms. IWhen

(orrent passe s 1hrou:1h the cll, L geperates a magretc

F.(.({ C.vround L simijar {2 |pgy mc.qr\et

Solpnad develops o mortin ancl & Soukin ﬂ

T [he intecov fiet d lines are neaciy rmlkl,wf«m

an < clase tﬂqflhcr

As rumber of ~lures art ZnCrease d ths field (mnes beeime

Mok e pamli Ll ond St]oﬂﬁ.

ldeay Stlenaid iy reathed whbhen Lfr\clﬂ’) of Selepaid s uery

greater [hor radivs of tunS. Thicrior  fitld i< very Stlonﬂ

Inherpe as }'it?d in tht 2 xterior appreaches b Zero
T
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Q. No. 6 (Page 2) 3 e

(onsider O Sulcmicp 3 » G

of N number dt \\
tures gnd length [ et "
N 0
T —

L4

An ampeian Pq‘[h i5
in the fuen df vectangle  d-b-t-d-a wifh sides ¢,

£, ea,()ﬂv

By Amperes |aw,

B4 fd

-S|hée ‘,{’ {mg]&t} 0( f(.br lfﬁ% flfl’hcf‘\"} ehe)_’QB) (1-

B. € +8.6. +8.8y +8.04=p 1

Be|(US©| TBelCO)Q‘L : Beb L0595 o Be-1 (03 84 “HQI -—@

hee 6i-0, O, - 90 | Os- 1800, [Q4:2%0

(6 0-=1 4 (65%=0 , ¢05i80--), (652730« O

But Sinee Py 15 cukid @ Stlenod 5 50 fur (deal seteroid

Py-0. Ne fretch ines vl perss ‘Lhmucih &

Hence €9 O bewmes

.

B, +0+0+0 =W,

B, =p.!

H 0-0 thenm,
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Q. No. 6 (Page 3)

Bt pel

1[09’ N Number of turns  OF SUena d,

BO- Nper

B- N p.I
T

if n: N i the nurber of turns Per vnil lengh then

Maam_ili'c fietd o sueroid o gium bd .
 §

B:nNpol
where n:= N
Yo o permeabilily

T = current [hrauol » Scl(mﬁd_

Thes  Magne fit fieid ot solenoi d (a0 ke found by USir\CA

11 fermda .
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