Solutions

1. Capadtameofmemadtawmvawwnbehmenits 2
MaiSCO:_@_ — 10+r:§X10
; [1/2) = r=20-10=10Q i)
. : /T _ .
When 3 shest relative permittivity K and thickness? is 4. The transition f =4ton =2emi i
- sy g aa g I.Dﬂ romn o n =2 emits second line gf
piaced between m. Capacit mer series. [
. KC, : 5. Energy released by a positron and an electron,
[$+K(T~LJJ E:mc2=9,1x10-31x(3x108)2;l
J =819x107"°J=819 %10 "4y [
As, =0 Or . :
Therefore, C = KC,, [112] Here, R=3x10""°m
2. (b) Inductive reactance, X, =al= X, <o Nuclear mass = 16amu
Hence, inductive reactance increases linearly with =16x166x1072 kg

angular frequency. So, the graph is correctly shown
as

X

» 8Y]

Or
The selif-inductance of a circular coil, L = p o n°Al
Lxn? [1/2]
So. if n is double, then self-inductance will be four
times. [112)

< ¥ As,l=—E—~ of E=IR+Tr)
R+r

= 4=02(10+7)
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Al T =25,
@=0x2+4=16v
Or

[1/2]

Given, Vo = 120V
The rms value of voltage,

ed =:-.l_29_.. 8
2 1414 RSV 0

g, Variation r01 phologlectric current versus potential for
different lrequencies and constant Intensity of incident
radiation is as shown in figure below (112)

-

1
Photoelecric |
current

Uzb \r,l
Saluration
vay s current

1

Vo Vp - ©
Retarding potential
Thg value of st_opping potential is more negative for
incident radiation of higher frequency. Hence, v, > vy.
i [1/2]
9. Let ny, and n, are the number of holes and number of
- egonduction electrons respectively, in a semiconductor.

(12]
Then,
(i) for intrinsic semiconductor, n, = ny,
(ii) for n-type semiconductor, n, >> Ny, [1/2)

Or
No, because there are no free charge carriers in the
depletion region. Hence, there is no current in the
~ gircuit in the absence of any internal battery. [1]

sinC
: 1 43
i (2]
C=sin"" -—‘@} = 60°
2 (1/2)

x—lz

11. (d) Current sensilivity, S =
S | o N

and voltage sensitivity, Sy = Ekiﬁ':“;

N
3 o .ﬁ
So, when S; is increased by inereasing number of turns
N, length of wire used also increases and so resistance A
increases.
Hence, Sy may remain same of decrease whereas 5
increases.
Therefore, A s false and R is also false. (1]
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12. () If the inner solenoid is much shorter than (and
placed well inside) the outer golanoid, then the fux
linkage Ny can still be calculated,

It s because the inner solenoid s affectively immersed
in & uniform magnetic field due 16 the outer solenaid
Therefore, A and R are true and R is the corect
explanation of A (1)

13. (a) In optical fibre communication, propagation of
signal through optical fibre takes place, which is based
on the phenomenon of total internal reflection at
core-clad interface.

The refractive index of the material of the cladding is

less than that of core, hence light striking al

core-cladding interface gets totally internally reflected,

Therefore, A and R are true and R is [he correct

explanation of A. (1]
14. (¢) The conductivity of an intrinsic semiconductor is

less than that of a slightly doped p-type semiconductor

Also, with the increase in the lemperalure, conductivity

of intrinsic sericonductor increase.

Therefore, A is true but R is false. (1]

15.() (d) Total internal reflection is the basis for following

phenomenon

(a) Sparkling of diamond.

(b) Optical fibre communication.

(c) Instrument used by doctors for endoscopy.  [1]

(i) (d) Total internal reflection (TIR) is the phenomenon

that involves the reflection of all the incident light off
the boundary. TIR only takes place when both of the
following two conditions are met
The light is in the more denser medium and
approaching the less denser medium.

The angle of incidence is greater than the so-called

critical angle. (1]
(i) (c) Ifincidence angle, i =critical angle C., then
refraction angle, r = 90°. : (1

(iv) (b) In optical fibres, core is surrounded by cladding,
where the refractive index of the material of the core
is higher than that of cladding to bound the light rays
inside the core. n

) (o) From Snells aw,sinC= 1

where, C = critical ang
and vy & v, are sp
respectively.

We know that, vo

ain_a'a_ :
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16.() (@) Since, £ ~ 0.insicie the conductir and has o
tangential component an Ine surface. no work &
done in maving a smal tesi chasge within the
Conductar and on its surlace [

(%) (e} The posiively Charged panicke exponances
Eiclrosiatic force along the direction of elacing heid,
:e. from high electrostatic potential to low
elecirosialic potential. Thus, the work is done by the
elecinic held on the pasitive charge, hence
Elecirostalic potential enargy of the positive charge

decreases [
(i) (d) Potential energy of the system

Ki
= “I,EAHO‘Q;OH,@

= Q= Q/2 [”

(v) (a) Since. the proton is maving agains! the direction

of electric field, so work is done on the proton

against electnic field. It implies that electric field does

Negative work on the prolon Again, proton is

moving in electric field from fow potential region Io

high potential region hence. its potential energy

increases. 1]
v} (c) Electric potential energy of the system,

y-_1 4982
dneg o
Here.9y =g, =1uC =1x105¢,

F=Tmand_1_
dnzo
=9x10°N-m?/C?

_9%10° x 1108 x1x 107

u
1
=9x10"%y [1
17. Mobilty is defined as the magnitude of drift velocity of
charges per unit electric figld applied. m
ILis expressed as

¥ Drift velocity (vy) o ¥
Electric field (E) £
Since, drift velocity can also be given as

gkt
Vg =
T m
where, 1is relaxation lime,
atx
=il Gt
il < E m
s Stunitism%s~'v-'orms ' N C. n

18. Toroid is a hollow cireular ring on which a large
number of insulated tums of a metallic wire are

19.

i Succeed Physics Clagg

Let Bis the magnetic field in the open Space 'We-nuhl

to the toroid
Considering & loop coplanar with loraig of radj

< mean (radius ol loroid) ag gp, x
guch thal x Cwn i

the above figuré
Aoplying Ampere's circultal law over loap, e
; B.dl = 11 current passes through the loop
Since, no current passes through the logp

f Bdl=pg=x0=0=8=g

Thus. the magnetic field exists in the opan Space

however in the interior of toroid, it is zerg, i
]

Number of atoms present in 239 g of
%y = 6023 x 107
- Number of atoms present in 1 kg or 1000 gof EiaPu

6023 x 102 x 1000
239

Energy released per fission =180 MeV
Total energy released =252 x10°* % 180 Mev

= 454 x10% Mey
Or

According lc Bohr's theory, centripetal force reqUIred by
the electron for its motion around the nucleus = elecine
force between the praton and electron,

[from Coulemb's law)

=252 «1p%4
1]

[

where, r = atomic radius, g, =charge of prolon = +¢
and g, =charge of electron=-e.
m?_ 1 e)-e)_ 1 -e?

e T 2

r _d)'pao r2 ‘mﬁg re il]

&&

Now, given charge on proton, g, = +

Ly

I}h ! ‘dmpf. Qu.ﬂlcn "ﬂpm- s

(i) when lhe sl WICHH gy Lﬁ-’lﬁw,(j -
angular width of cargey g l‘l‘m‘:l hom Eq @
(i) when the light of Sy wavetare TN fernasag

angular Width.of caniral yige . . 15 umed), fren
decreases Smum

or i}

Let/and -/ be the foca) Bigths
diverging fenses, mspeq,m,y
1
powel,P=ev_
i tocal lengin, ¢
S0, pne|=p|*P3=]+l;0

ot the Sonverging and

L
{1
Thus, facal length of the cormbination :
o A
Fg"

(1]
21, (i) 0.1 mto 1 mm comesponds 1o MiCrowaves
They are used in RADAR systems for aircraft
navigation, m
(i) 1nmto 10~ nm corresponds 1o Xorays
They are Used in surgeries 1o detect fracture,
diseased organs, stones in body, elc. 03]

22.Let P be the point on the hole, The electric field at point
P closed to the surface to conductor. according to
Gauss' theorem

jegs-2
where, g is charge near the hole.

Since, angle between electric field and area vector is 05
TR a-oe)

E = E =2 E = Eﬁ
) ol [1]
1S unit vector in normal direction.

=Cl is due to the filled up hole and the

Craige on lecion, g, =~ e

-rest of charged conductor. The two
conductor are equal and opposite,
electric field inside the conductor.
conductor, the electiic fislds are equal in

2. The curent fioang i=§=—ﬂ 2A

i & Qe i tlﬂp,q"
20. . : ' Dty
il Mmaxsma. g 2ifa ol L T A 1y 3. Gamn wivveleriah, . = 8000 e = B000 = 10°% m
JOTE. ). 1S Watvel TN [/ :
ol G waern of nia 4 Enadegy ol ncadent oholon. E = by = PE
Trarahone, m i Y n2)

8610 <3 .10°

8000 «10°"
332107
. 18« 10.':“ '
E = D207 &V Wz
Energy requirsd 10 coss the gap
E, ~28e¥ (0]
E <E,. re pon punction cannat detect the grven
wavelangin of BOOD rer (11
Or

Hare, D s revenss based and Oy 5 omward biased

S0, the crcalt can be radraen 25 [12)
e
g7 .
. H
12v 3 5
T ém 20
e | nrRl

Nel resistance of he orout. A = 40 + 20 =60

12}
i

Voitage = 12V
v _12_

24, i) Work function, §=hvg = §xvy

8

Higher fne threshold freguency
= Higher the work hunction
According to the graph given in the guestion,
vg' >vg
= Metal A has higher work function (9} [1]
(i) Since. KE_o, =hv -9
(Ensi=n's photosiectric equalion)
= eVo=fv-¢
Dividing by € on both sides. we get
h
-3y

i we compare it with y = mx+c,
qu.aatr%;nmvig.xﬂwc =3§'




Aso, o] =2 - gy sing
% [134]

{u]:mm_l.insﬂeayaiamdtymngmd.
aeaswepl A=x F;{;_J%x"’s
T,

450 9=8(1x%|cos 0 =L ac%

o
a §§ s
‘-_EME:l&: g I'. = i |= r
= % g § | M M

.&mwdmﬁusumm*
Magnesc fiald e 10.2 solmnod, 8 = g
mmmm;emonnuqﬂ

samdag m;m!ompm waveloms are s

4
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| Succeed Phyllc.e,
154 °-h - P,.Qunuon Paper g 155
yosgomi PRI 0108 Smate o o
. 2 naa : consicer & siscire
L108 am-=" ) s S0 cormteg _a amanh
*‘?';—1:33 ¢ d;' p N BV po-asmmtedtyacuensy —
) e momentip| g . ,
16 IU"?I'I'I I’ﬂ] s=N=D at Nrb m__h‘rﬂ' MCM qr2a - . E.E. ¥ 3-5%
it Bl s ) Eeef
(i) The average energy denaity of eleciric ieid, e*'””"?“d’gi = ,'T,;”“ o
: H - 2 &
“"E‘“Eg U - ﬁaﬂtmf?,q i './ © Ciscte leid 2 T8 s o wws 2 G T TP
weknow that, £9 ¢ i ok ) 1‘/ 74 Ry 3
% {.I.;:mfz‘cm “a o Q?‘j 3 "f' E.’__._.-
P = _.' fy Ly
lutting in Eq {rJ.weg‘a! o = - uhinad®-2mt 0 & PO 20 of wes 2 G 10 e 200w S0
”E‘E%Czﬁ (i mezwsgnshowsthauhe% it _,‘J ;,E,mmﬂﬂwﬂﬂz'%
Speed of electromagnatic waves, induced e by Lenz s . ﬂ“' 3 fs= 272 "
1 @ vaniation of.em! &) with time (¢) b ALg = = Em{:ﬂ
[ R —— — 2'2{?’&' wgamm
W o6 (1 L e 12t O e the centre of the dipsie. P be any pore near i $
Putting Eq (i) in Eq. (i), we get of exf e Si2CinC GO NCINED & 2n angs 2 shown n Ex3
e e above e F_1
Ye=3 55 2t P e the point 3 which giecinc pofsntsl & required > e ~
poyential at P OB 10—q Charge ¥, =— 2 1
=‘1'§=Ua 2 : “aef, = s
2
i potertial @ P due 10+ q charge, ¥y =~ - When e detance of S port e & eied
Thus. the average energy densty of the E field ! e m o e force BOCESEF | 2 B
£quals the average energy densty ol Blied. i Thersfore, polental at P due o e dgole, 20, ) Toe magnete feiC es for 2 SOEROC I3
26. () Component of veloaily perpendicular (o he fod SaapE e = and | ; vpzmvgzé[é_ﬂ @ " sown figure teow
=vsing B =L
27. Principle of Rectifier If an altemating volizde s :
Therefore, in time 1, area ransversed (4) e e the m:la Now, By O e B ¥
=X x¥S5in B xt Pﬂl{l df the cycle when the dods is forwarg -3 E=r s +Za(mﬂ
Since §=B A= B4cos 8 propeny s used Lo rectify o Simiary, F =% + &+ 2ar cos (180°-8) .
Here 8=0° Wm“ﬂ”m%arﬂm = 5 ﬂ. - 1 - = .
¢ :( no recifier ' shown in figure below o @=iid 2z onsEE==a
=B (x xvsinBxtjcoslc= # >
xtjoos 0= 8nt sin o0 and ﬁ2=;.3[1+.3.‘:-__+%?-'m;!1 =
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For 1he permigsibie ot 2af, « Nk .

Acoording 1o die-Biogie wavelengin. L= o

ah
ety = ——
MVn

or MV = (il =nih2r)
2n

i & angular momenium of ki revalving 11 i orbl
mus! be an integral mutipka of h/2s, which i¢ 1he
quantum condition proposed by Bohr in ks

postulate f2val

31.() The allemating emi in the above L-C-A seres oraul

would be represented by

V= V,sin(1000t + §) = w=1000H
Given, R=40001C=2uF=2x10"°F
and  L=100mH=100=10"H

. 1
X Capaqﬁmmm.&—ﬁ
1

) 3 A e ———
% 1000 x2 = 10°°
10°
= X ~?
- X =5000 &
- Inductive reactance, X, = wl
— X, =1000 %100 x10~°
1000
So, we can see that X > X,
1angis negalive.

Hence, the voliage lags bahind the curren! by a
phase angle ¢ The AC circull is capacitance

‘dominated circuit _ [14%]
- Phase difierence, tan¢ = ﬁ%ﬁ
5 100-500 =400
T S YRe
tang=-1

M
B _t_gn_y-,_tan_(‘]

is‘“na“d Ph,’.h' ¢

ple Question Paper ¢
s 10 pcputed valum of iy ﬂ 157
T2 caltiont and tha “Ulhm.:‘?\ o d o
D (.G ol . whe it thg gt .
w‘mﬂ:wﬂwmm. we gt Oy, oubled. 106 A0 sy e o I st w4, o rication ) by objECe .
i) Fro” 1A M= 5
r1 2A h F! Given, afﬂ'it! "”‘l‘mm "l w & W et NWI,\(I r.npmhnl.
la e =& =
12 1A 4 MM =219 . b2
B .
W py—_— starc of Sroen fiom “o
[.';:‘ff.‘.ii Dy O - sit D-‘mm,‘am - 0
b = R - 1% wavelengih, )y = 850 M u 654107 = Vo= - By
B - \\3\ Wavelengih, Ao = 520 v = 5 9. 497 ummur:m;urmo' s
= ev@ = k S bt
\3 v 44a (a] Since, SEParation of nih prdey bright fiinge !, R iR
Or R\J from centre Iinge is givan by e 0. _ P11 8 Sl
X=X wll 8 125 Bup Uy Wy
{hat, tan ¢ = = +. For third or
|_I|ﬂ5‘u\mhl'lU\"" ¢ TH‘-}Q dﬁrbnnhlmﬂﬂe.‘f;-—&-_l Ua*'g"ﬂ"'ﬁm
S lor is { : s 3
Now, when capacilor remwaq.‘an‘ag_ where; % =65%« 10 Fim oo,
1\‘: . ,.3_3:1.2:5.5.‘ 10°7 =-5(-185=750m
1 & =2xlexbsnigrt
gnd when inductor IS remaved, mn‘;& 2x1073 Thus, Ihe object should be places 2 2 delance of
- e 1.5 cem from the objective lens (o gat T dessed
Negative sign indicales tha curreny i;,& =W m=t17mm magnification = §)
olepe. = {biLet ’“7‘ oruq bﬂgm. fringe of wavelenigth 4, Mow, using the lens formmels for eyepece.
g ol=1/0C = w=1/JIg . concides with (n +)th order bright fringe of s\l
— |4C-R circuit is in resonance. i wavelength A, E* Yo Ug
 ime =V /R=VIR nDi _ln+ 1Dy e el
Thus, average power dissipated inthe .o d d = Ve Y% &
circull 1S < or =41 i1 5
. 2o Ve = B fr % =-25cm]
P,‘. =le‘m =V s N R= -ﬁ. I = 211- 11 5.5‘!10'? 2% 5
: 1 n m{:’ 52x1077 U, =-41Tem 11
{if) G.m,\f=14nsin[314t}andﬁ=5g_‘i W j 5 The : sl
= | Ex il PEchs eyepece
Companng it with V = Vpsinwt 4 [“ ;J S ity ={bpl » lug) =73+ 437
(a) Here, ©=314rad/s = e u =11.67 cm
ie 21y ~ 314 - The 'eqUIFE@.ﬁaﬁt'a{' ol
314 3400
= Yo oaaw

Frequency of AC, v= 50 Hz

. W Ve
10) 45 g =% 200V, =4

Here, V=140V
140 ;
= = — =702V
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100~/
i ‘YR
=3 S / (2]
(i) Given, £5 = 1.02V, Iy = 1m =100 cm and J, = 51cm
) E, 102V -1
. =—f=—_=002Vem
(a) Potential gradient, K L, 5lcm (1]

(b) £4=K1;=(002Vem ™ ")x100cm = E, = 2y (1

(€) No, when switch S s closed, position of the null
point remains unaffected as no current flows
through the cell (E,) at null point. (1]

Or
(i) First Law (Junction Rule)

This law states that, the algebraic sum of the
currents meeting at a point in an electrical circuit is
always zero. It is also known as junction rule.

Sign convention for Kirch hoff's first law

The current flowing towards the junction of
conductors is considered as positive and the current
flowing away from the junction is taken as negative,
Second Law (Kirchhoff's Voltage Rule)

This law states that, the algebraic sum of changes in
potential around any closed loop involving resistors
and cells in the loop is zero, It means that in any
closed part of an electrical circuit, the algebraic sum
of the emf's is equal to the algebraic sum of the
products of the resistances and currents flowing
through them. It is also known as loop rule.

Sign convention for Kirchhoff 's second law

The product of resistance and current in an arm of
the loop is taken as pasitive, if the direction of
current in that arm is in the same sense as one
moves and is taken as negative, if the direction of
current in an arm is opposite to the sense as

one moves.

While traversing a loop, the emf of a cell is taken
negative, if negative pole of the cell is encountered

first, otherwise positive. [2]

(i) Applying Kirchhoff's second law to mesh ABDA,
-10f1 '-53"3 + &2 = 0

2:"!—!21'1'3:0 '(I)

I Succeed Physics Clasg 1.
th
Applying Kirchhoff's second law to Mesh g
Sy =13) + 100 + 1) + 51, _ g
8y =101, - 201, -
fy =205 = 4, <9
Applying Kirchhoff's second law to megy, ADc,qh‘i! 1
~6ly =100l + I3) + 10 =100, + 1)< ¢ -
21y + 51, +2l3=2
FromEq. (),  lz=2/1+ 1, :
FromEq. (i)," /1 =25+ 4,

" Substituting /1 in Eq. (iv), we get

.!"2 2“3!3
From Eq. (v)
!1 = —6!’3 + 4;3
= ."1 = '—2.".3

Now, from Eq. (iii)
-‘*4&"3 &= 15!3 -+ 2!‘3 —
-2

+4 6

10
==, Ve e T8
IS aas 1TeEg

i
So, current in branch AB = b= 1—';- A

Current in branch BC =/, - I3 = % A

Current in branch AD = Iy = ?6? A

Current in branct_j'f:mfﬁ?'?'ag@jﬁ l:ﬁ% A

Current in bran

Current in cell = f 4
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