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Q.No.2 () = It s Sa#e {o ‘Srmj insicdle an  auvt omobile dunr:(%
a lignt <etomm becavse chaige vesides on the sur{ace
of me taltic surface ) :
<y 1 The el alic  stchure of 1he avtomebile moﬂq,
with  insolabon  of intevior  doesn’t  leb  dhe
chage enter. ‘
J
=5 A< {iux = ‘\}.uen bl_{}fq_. _ ey = 3 .
= %o =2 B = 2‘; 4‘(/ L -
S o ‘ =4
-3 When 0O =0 A
E’ E = wheve A #0 S t
SO E=0 R'<R - Ruja;::m]
o Thic can be pwved by Cor\%ade_.nmg A gaossian

v E =0 and U thus \\LG stay S'cw-re_

Al
suoi ‘YC! ce -lﬁS'idG’ Cal. winNere
T

-----------------------------------------------------------------------------------------------------

Q. No. 2 (i) GIVEN DATA p
o = Swior®g o An =-BRDTE @}‘_ﬂ_—_ﬂlm_“@
T = lbem = o-16m Vo i
RE&UIRED A point bfuu Q. and q, Where V=0 [let P
SOLUTION Let porerbal  abt P s

V| £ \!l =0 =2 V\ = -V,
As V=Kkq, - kqﬂ = = R,
k7 o 1 R
4, = -0, = (5ﬁ.l0_Q‘C) = _(-quu‘qC)
i 5 W o- 16 - w
8 [ 0= = 3 €= 0 D -Gu = 3n
0:.% = §x - w =0.-4m
0:l6—-n = 0.06 m

V=0 at 0-1m {from 6x10°®C charge ,and ©.06m f(om—'bul-()qé

e

il
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Q. No. 2 (iii)

.....................................................................................................

Q. No. 2 (iv) “ The power huns{erred to 1he
load is maximum when he

10ad “esistance is equal io

sovice Yesisdance. ™
- |he condihon Km NG% POUUG’i beans {ems R=r
whefe R = \nod *(é‘swkgncp and ¥ is SOVt ce

Nesstance .

= Powev is: P = ¢2
4r
o The pow e loss al load s "Maximom because
1
C’J teduced value o Y tesis lance and la qe
I‘ 3 1]
valuve UY 3 = =
i g_ 4 ER
v

L. -
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- Two siaignt wites placed pavallel and
= T

Q. No. 2 (v) }
co upnq cottent  in opposife  direction  Yepel each oiher.
- The = Heason {Cﬂl ~Ihis e a
Similat maksve ' of magnetic e i T
feld  between "dhem " e b e
. —‘F\é il lu““‘deuelupy; “mflqne’ric‘ T T T [ S
-Fneld avound Yhemselues “and e xert fcra('e on
each Other as : '
Fo= LB sinG 5. By = 1LE; sinG
=3 “The ‘Simidas poles between them  will
add up the n et © f{ech O{ magpehc f‘ieid
" B = 8, % B - : N '
{hug causing e pulsion.
Q. No. 2 (vi) “G\la\vanomel'ef s o device which

detects small amOUnl- of current
in the cireuit .

— Fot the conversion 01; qaluan ocmeter Into o
voltmetey o hign <esistance R, = connededin
‘ T |
semies with b
=3 “The value O-F h.qh Yesis Yance {m Sm A
t = 1
Tai s loo 2 Rgq and V of 30 V can be
T &
{‘Ouﬂd as -
T
?H—T V = Pq, = 2.0 = DB
Tﬁ ’ 5 w10 ?

R Ru
_.)._J-(Q_MM——-—

I? VoltmeleA

L - _
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Q. No. 2 (vii)-= An e % _[]( ient “fsﬁs-g‘cnm._:« e i:.\?pur one
Whee e inpot  power is equal to ihe/ power des-
Po = Tt &  Wolpe Mel
™ An e \‘\ cient s}ep up hc‘me-{mmef cannol
make Pul,l; 7 P Yathey it PIQH enlts  1he
losses {hat ceolek vesult  at the out pol .
— It ‘wmevedgses  secondary Vollmge and vedoces
Second U“-,l curcent JrOu Kees the powey
Outpuf '

E?qU\\J alent +o 'lﬂput"
Ns?Np QVS7\IP,\‘$<IP

LERT:

.....................................................................................................

Q. No. 2 (viii) > 1he second pos holatke 0[ Bohy's atlomic modd js

“¢Election  vYevoles onk;l in lhose

oxbilts {cﬁ which the angolary

'momer\h.l\m is inkqral *mu{HEle O‘f

nh Y < '

ZA myy = ™ /og

e Rony stakd that € cannol Yevolve in  anc Otb"haui
ociht bol  only ~eyolvet D ihat Whoce anqolcu U
~Momentum =" lnltqfc;l —molhple on nNh  Where \Jn:L_)‘j_

he woasekengih len \fih o- 0 clobonc®?  wave is L: naA
— { 9 i
T

Foy e” "H‘Enﬂmqlitufs "l= Ay ' 6@
= EcLthnq B = FE £

5 Qki Pneﬂqti ukow:enci‘ih =5 Y= h / v

%ctbojmq ';lij = =

<

/ mvy

-
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(A

-_.p...—'h,_,.f‘._.,:..s L=

doesn 74 dissipale

Q. No. 2 (ix) = Puie capactive cireoit
powet ,i.e, powey loss 1s RenNO.
i, In (opa‘uhue circub, Vand I ave 90°
out 0{ phdse Hr—
— R e is qiven bLi - |
P= VI cos® '
= N1 ces90” o
= 0 (“(0%‘10“:0) Ve i
= The Neqabive podienr i@ equo \
Jro Posrﬁ\le N puwev. . one uj;de thus dveyaqe
Pousevl loss  is  Reno . - LJ
—» When Vicwmay., T-o P | () N
and =0 when T js mMor N\~ ! V5.2 .
— P s ™mMax  when b()‘lh afe moar ( J‘y y yv

.....................................................................................................

The curent lagg @ behind

Q. No. 2 (x) = In RL sefies circoib
vokage bca angle <p
. Tes‘tshwle Ci((:ﬂf 3 ' \ and T arein Phﬂse _.l_._;fa
- In Tnduchve cﬂcull”) V leads 1 b“’l qOJ Vo | .1
—» In RL cicwit | dhne V leads T ' bti Cp Whefe
0°< cp <90° Vlt]_ ’\‘TV//’T“\-
— Tﬁle phas@ an\e can be @) i
y &
.-F;und by @tmpedop_s;e huonf{,\e. - /
R T X

L5 5 J
R
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Q. No. 2 (xi)

Q. No. 2 (xii) = Duchle material s the one which goes
fnvough  plastic  de{ovmakion before bteakincil_ a fter
veaching 1he elastic limit or yield poin

——— \J elo=hc . Slershic
S The ! ductile -moaterial M tegion ¢ | ,,EL;“,‘,J,,‘

e vlende [ e'.(_mqﬂ}r"t; \nneoihj 2 Ek’"{ln-

. 7 — : { < ! ¥

0 AR Pc‘thc.-\’\ Ci cul{e “ /:

( Stess o Sﬁain) onhl B » / '

Afier B, (yietd point /elaskic /
' >

R staince)

Yimit ) T shows More  siyahn
-|l_ hOS G“r“.h‘? Ted {){C‘(Shc Te":jlf_“n
T

- I plastic Yeqgion, 2t i= defoimed +Hin utst
(u\h'mna}e lensile \{hess) and 'bleok‘s at D b‘,i
v

fracture stess (B

ks sl

for  less shess ie,
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Q. No. 2 (xiii)
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Q. No. 2 (xiv)
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Q. No.2 (xv)In_half wave recti ficakion , cliode
conducts onhi one hql{: qp AC
signal and ploduces pulsaHnELDC i
= In posihve \\ctl]( ‘Lidf’ﬂo [ D
diode is {ochwd \mo&ed cmd ["‘?R— Sl ,
produces ' outpot acvoss R :") : %' g 4 R g \}0
—y' In ‘ﬂequﬁrués cycdle LT'fl - T)’ | 2% j—l_ T——-I
dicde is ~overse biased and u:;'né{;u}qe—r_'
mno V., is oblaned at R, s s
> Slep down tiansforvmnen is ‘_é':;‘s N k‘/_,
uvsed and l{(?“i ':;nI\Uu'“‘\enm(El : : : %
of Pulsabing DC, filten cincdib suwed, ol /N
-5 Ffeqoeniqw. Frequencypy 3% putsaling DC

.....................................................................................................

Q. No. 2 (xvi)——) 9.4 Vs (.'Ir‘l"\p\i r\('clhc;ﬂ '\GQ‘CN C-‘{* common base
o ' -
confi geration and s qiven by :

a = s whefe " B & Togr I.
8
T divid i
A = ) 95 = gk = Le /A T [ mumlewmi'fgﬁsa.r:d\
IP; e I{. :[p,/]_ﬁﬂ" IC/TQ N deno"mml'm
d = B " ﬁ: IC
1+P Te

— P is amplificaloy  Jactor [curvent ﬂa‘ﬂ O-F common
= 7= = T 7
emitter confiquratior cnd s qlucr‘r by

= I:]: = B % I v > lgpely¥ls
IB TF_— = -I(.

E, - T(‘ / T{, <.:.;:Eiﬂ >_ ‘B - d - Oﬂ :l__c

Tr/lr_‘lt/'e dmm ‘.—d ‘E

L= l
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Q. No. 2 (xviip_CI\VEN DATA
A = WO~ =€
REQUIRED
AE = )
SOLUTION
(BE)Y(&Y) = h
AE = &
At
where h = Plancks constant = 6.672 x \07%M Tg
AR = 6:63 w0 ™ T
o> 8
AE = €.63 xI0°268 7T
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Q. No. 2 (xviii) __ A IVEN
()\E.!.’C:'ﬂd 'Q\n't-, L.] pog(_hen senies ;
= 3 . pe5
REG UIRED
-
SOLUTION
\ = E-‘I-l / I | \"-,_
g U ons pr /
‘ = ( (.04 ‘;('IU-]-]HI / | = | \
’)“ -( 31 52 /
‘ = .oq x10” m' x |16
i 325
= 7 e I i R =, j 1 (
TS I L 1

—

A= 1290.1%2 nm
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Q. No. 2 (xix)
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Q. No. 2(xx)

ST a4 0P+ vaa

Q = Everqy of (Th = P ~ B3
=3 _ﬁmrium: ' '
Am= 234.0436u
En = (Q%H.u%%bg (931 MeV )
= 2177%ay4. 5916 MeV W

PR
A B 2%y oY lSy
Eo = {2, 64345 {81
21 T¥92 , TYUEDMeV
s —\‘3
DM = 0 60655 W
E.P& = ( O 0005 §)(Q%!) = Y% | 261%
O\ = A1 I%E9Y. 596 — 21 1L, 9463 —0+5 1205

=

B .= 0.23275 MeV
8= 5108 & (0N
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Q. No. 3 (Page 1/6) '0-‘
CHARGuNc—. "OF CAPACITOR
— When capacitox is conneded 1o dhe voltage

soslee ‘“:19 cutyent /Chat’qeg stavh d@uelgpmq

on is plakes and ‘{@ctch the maximom
Jaoluve ot‘ C‘|o (e vilibtiom charge )
- Foy qm\.uih of charge re allead y
pn:scar\t ones cause ¢c:»lpulg-.on 1hous \

time taken for charqgin ' \Ncreases .

Sl The ptccesgi O-{- chC\i]f aqng 1S YCI’S\’ in The
b@qmmnq‘ and  slows dodn ¥ once q appiroddes
maxg. U Nalue. X ,

—> The p\'oghcq\ /ﬂOﬂ— ideal capoautoy never

charges to Loo 'Y ~vather it '\Coucudg
evyp onential qrowih. I
' % =90 (I -e™/®)
wheve RGE Pme constanl . (spedfic)
— When ~time O-f chaigng (1) s one
Lime constant ) i,e: t :Ré U 4he n
capaaloy 'S € 37/. Chotq@c}.
I = &3 an
it The arcut consists O.E fc=po-;ﬂcr( and @
~yesistlon  and @ o TudcuﬁI Key, -

e & ey | (et [
L W T i = e —

L] @r
gz - =% 4l - &
Lc—} | ._‘E—] ' f" T
| |

N

- Maletiale Jmﬁ?ﬁ% small RC clet 0
chatqged yapidly  than Yhose wilh laxge RC.
- has = dimensions of ime. y

- | -
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Q. No. 3 (Page 2/6) DSCHARG‘HNC’] OF CAPACITOR
- When bCl“e\x.‘ = d\SanI‘PKC\ |he (‘C‘PQ arbory
dischatges v Ay ough 1@5x2'\ Y .

i The N d"‘"‘q@ N {\Cl'tl% ‘o Q, =0 '[l‘c)l’tot.u.(\q
exrponenha | ! \.CuiJ] ‘ \
! =/ RC
qv‘ = %n € .
—> \h 'WW(D \T-‘p('pﬁr\-'nrm Aisch ary qar\ 'S go ot
J
becavse the chardes IY‘DLL‘ ‘gf“r'kl ar
olhey plate to Nevtalize Jhe Cha{qe
})U\ eventua 1'q -\ore \fepg\tm!": C{\Je) “i() Similc
I 1
i sike” ch (1'\ jes .
L In  one hme constant jie EERC,
capadlor has 26 /. chauqing /C’T has
:IJ(‘, fe ",—\‘ ( }“(‘Ll (_“E’d oY hOS\l :gt} )" O } G‘(I_L"lhb—fmm
= v hage
=ﬂ€lg.o | Tia
v
R 1“"1( % Y,
_ANANAA %l = A
e e 0
= il
H" I | \\ —,
smay wec
0.369, ... k&
; e —t — -
gl e
(k)

AMPERE'S LAW
““The som o]t all [enq‘lh elements AB.L inlo
which o closed I%op has been divided
ecLuqls Mo imes d1he fotal corrent™
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Q. No. 3 (Page 3/6) FORMUL A
- BL{} ﬁm?eio’s law
B.Al = Mo ¥
whete \n  Ampevian 100p, Al = Fxny

MAGNETIC FleLp Due To CURRENT CARR YiNgG
) SOLENOID .
- B sdenoid % a ol having <everal turns.
>  When covlent  passes Ahyough b, i+ develops
magretic fieid ‘atound it Vike hal Uf r
bai  magnel.

—y This ¥ —-E)q can be ‘T‘o\)r\d bk,i ﬂmpele=§. laws .
i E 4 {

S
w v v v vy
T v Y
i
DERIVATION
- Conside v Q Solenoid catiging cuw@ﬂ't and
an C\mpef‘{?qn \Oop. O-% QE{UC{‘(@ Shqpe‘
— T 1] I \] 1
s lhe T\r\aqﬂe*"\c Y‘e\d Q“ Q,(_)lenotd '*C)SE-'mbfe_,)
ber fmaqnc?lf e , South 1o morih | inside 1he
E J
olenod .
¥ gu\ ﬂmpgieg IO\,U:

2 B.al, =psl
=1

B.al, + B. al;, » B. 813 « Ba, = pol
Bleosp® + BL cosqo®

+ (0) Al (os180° + 8 L, 0s90° = Mo

-5 030°=1 5 pass90" = O
BL. — HO I
= L, i= cuvent 1ov one loop - Foy W

loops ’ \.emi*h RS |

1. | “ -
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Q. No. 3 (Page 4/6)

Bl =Npo I
B M psl
L
5 H = + s “the tcins  pey unib lengih
L : J
B = npheo T ]
This is '\h@ e xptps%:(:m c;L '11\('rqr\q-“ic "\(‘“\C‘P
inside a  solemco 1c| ; '
ONITS AND DIRECTLON
\} s MeanuNed in Tesla and
diveckion delfenmined by Flemings
Tiqh+ handl Ylle . [ cov | rurqcarq, VO %ﬂ \
: clirvechom lhum\b Gl Plur“‘r towonrd s -(?j

(c)y——

C-I‘IVEN
= 15 tuins
Yem
N = \500 Yo
m
Aipct = 2 em* = 2 (2107?) " en?
A - 2 X10™Y m2
X,= 2R I.= YA
AT 2A
+ =« o 1=
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). No. 3 (Page 5/6)

REQUIRED
Induce d em‘F = £

SOLUTION
The self nduct ance  of

L: Hoﬂll.f‘\ i
Un x 10!

(Oll iq'

e « 500 * dIm x Zxi07™
i 5 3.7777 % 10" H

L AT
At

(

ENGlI T TER

-\

TJ.54 xSV
g [ \'}
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-

p e
s - SEE e S
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23143690

e

IMPEDENCE
q—rhe

c0mbined e{fe(} O'* all Yesistancen
and  veactances of a citcuit is
called impedence .” ,
- Vvis a vedot <om . g ¢ L
5 F = K 4 e o %y ———
‘ . R L
== ? = -ﬁj -+ \*’L "QU“'
— = —3 e %}*
- "o = R -4 \'LC. a
= 2 T e g S . ™ 1
\MPEDENCE OF RLC SERIES
= fa RLC seties AC (\i[uitJ AMi JCL -
Vg 1SN phote with T @”
' the T b 5 v
— V\_ \eads e : L% q0
and Ve logqs by 90
The '\mped ence Vi< deYwed b\ﬂ s
: \
e I
(k) [(¥i-¥e) e
/(C? e N
rd
R \]Q 'I
J ¥e
3
N
(* (Vie-Ve)
Ng
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Q. No. 4 (Page 2/6) — Fi o { &) b{_% pyin thj(ﬂ an Iheorem

=
v - Vg™ + { Vi=Ve3y"

¥ = Vg™ + (Ne=Ve) ™

E - J75R™: & (1%, - TRy
.7 = R + (KAL—-XKe)*  —t#)

RESON ANCE

— Q@soncmce occurs L hen XI_ ‘Kc

= 2= R Ve , Yenishtive Civeun b

DUUJ e loss 1S i 4 I 0, ¢

—5
— :r and vV cdle 1N Ph(}&‘e A_[n\—,su
==

N 3 n(AY b ¥ W B
7aN

= IF* § %~ ¥3* 7 ) W e
{4
Z =K
— FC“‘ 1 enom (VY\/\ F‘(c“(.{\l”r?t H
\}_L = \LC ' . 0
radl= 1\ a4k = )
aw +.C l L™ LC
umder voct on bolb auiepfl
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Q. No. 4 (Page 3/6)

]

0°°w U ove N—ays'”
N

CHARACTERISTIC X RAYX

ks When an e° eshikes  Yhe nneAmost %hc:i();ct(
it ¥nodkc Og{ the e flom K shell,
- e- fom L, M, N (highe shels)
ponp 10 -F;n -hg ¥ C‘('CNY\JQ_\.,J kW
J Te ’ T
==ty QL\ domc-‘ o -}h_&[_;t uermJF
X—fouj ghc"tun. wWhose v %mqﬂ (s
1
pauéh §10) Ehilenicy cl erﬂeﬂce 6*1
Cﬂ'bl". 1

hf- E, - E,
— The larget alom shovld be \'\ﬁwq i-e tongshen,
- \}'  can Jbe Piodmecﬁ n X —10&1 *D‘De.‘]

ENERGY LEVEL DIAGRAM

0
1Y
N
M. .
N M
Ld 'LT
Als N _‘f !__

KK K’ K'

J v K

E,neua\!} rl'mvvwg_as l’(f Z Kﬁ 7K.<
F)' b ‘Kf o Ks e Wae

— C‘hcwo_c}ef‘nshc *Jay < aAje Also called 0ner Shelldiansi bom
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Q. No. 4 (Page 4/6)
£.€)
R, RKa
- . T, Y £
|_:_ 1’) 5&‘3_]1) e =
T = = =3
r
r ©
=
In  loop abe fa
= LR, - Pu=taiRs #E =
=1, 1) (1,=-T1s) 3 & & =0
— 1, — B}, %8Bl #5 =0
-‘:Hl = —5"2 = =3 _(ﬁJ
n loop ©c deb
— ‘:‘R}} e E)_ = ( l)*"'\)R?v'_O
—faif 5 b = fla—1:3 3 =6
— 2 g = W) — 3y 4+ 3) =4
W)y ~TFim = 10 —( B)

(A) x> + (B) x4

} -2 # Rly =<8
"1\. =01y = 4O
AV ls = 9S

I‘l =-%.-27 A
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By Wl = 3 {= 3.9 #1Ip

—_I-l: i O»qg A

1 )

sigh <hows covfent is  anteclockwi se

= Covent Anyough K, I, = 0-45A

Cuvieny "hﬂOuah R T, = 42T A

Covtent '%hYOu\Elqh Ry = Ly =F = .99 2 A
J

"
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(b) Y-RAY TUuB E

Hiqh vo“uc*.e
il

= 0:' .
\ ™ cathode

Touuaet

evaupared +u en
. (tongsten)

e/‘
anode
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