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Q.No. 4 carries 5 marks each 5x3=15

Total = 70
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Answer any eight questions from the following as directed: 1x8=8 g) What happens to the inductive reactance when the frequency of
o S R Siob! eixiy Te 3l ¢ the A.C. supply is increased ?
a) The property which differentiates the two kinds of charges is i) Increases  ii) decreases  iii) remain unchanged
called ____ (polarity/ mass/ force) of charge. (choose the (choose the correct option)
correct answer) 1 AfRS] 2aE T GBI FMIE I SR Sredi afeay
R 3% Y2 T W 52 A O AKA ... (%] &l T Tl 2
[®3/ 3) (e | DAT )T i) 9T A (37 Tean! Ak e
b) Dielectric strength of airis ____ (Fill up the blank) 1 h) What is the phase difference between electric field and
IYF AR ZRRGS SIFON T A ..., Claikicts k) magnetic field in electromagnetic wave. i
¢) S.L unit of mobility is ____ (Fill up the blank) 1 i 0 i) 7z iii) % (Choose the correct option)
FHTON GRAR, P T ......... | (AT I 5[4 41) Rige pFT Ao RS O S T (I o 7 A
d) The magnetic moment of a current loop of radius varies r as e
r PGS R PO GBI (ST i iAo 23 ¢ Do i) g i) 5 (% TETH ARTEEN)
D¢ )P i)~ (choose the comect option) 1 _ i) For prism, angle of minimum deviation oceurs when-
r ise i) i<e iif) i=e (Choose the correct‘
i i) iii) iz (vm TSB! R Tieear) option)
. o . : _ foro (s TR Rpfe (et otz o -
€) Z;Zr]r:;lgnetlsm in super conductor is called . (fill in thle i i) i=c(@% SEa! a@w@mz
s 2R ﬁ{@ AL FEGI ARIGAIS .o 1 e = i A photocell is a device which -
ClGIRIE 75 =) i) Convert light energy into electricity
f) Dimension of inductance is— ii) Convert electricity into light energy
a) [ML2T-'A] b) [MT2A"] ¢) [MLT2A7] iii) Store light energy (choose the correct option)
(Choose the correct option) ST (@I A 96 A sefer firca -
RPNl =T - i) cmxmﬁ@ﬁﬂﬁm@?ml
a) [MLT'A?]  b) [MT?A"]  c) [MLTA7] ki akaiakal —

(vm Tew! A Bfrean)
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il)  ColIRe *ife wiftes 33 | (wm Tech AIfk Sfenear)

k) An atom has a nearly continuous mass distribution in

(Thomsons model/ Rutherford's mode.) [choose the correct b)

answer]

............. wrfi‘wmﬁwcﬁwmwwﬁwl(m/

TR FET)
1) AP-type semiconductor is—

i) Positively charged

(ii) Negatively charged

iii) Neutral (choose the correct option)

P &IST SR -

) ENeR WEe

i) NPT e

iii) TWHT (ww Teaco T1fR Sfenear)
Answer any fen questions from the following :
O TR RTPIE v2hi Teq 3R ¢

a) Draw the field lines-

2x10=20¢

i) between two positive charges and (ii) between two
opposite charges. 1+1=2

(i) 7! €A1 A WG WF (i) KB wfin [ S
S CFAITIPTZ S 9 |
Or/ St

A closed spherical surface encloses a charge q at its centre.
Show that electric flux through the closed surface is é 2
D1 % (AP 2R TN (P q e SR S| Me @
T S o 02 o T a2

1

£igh

Two charges 3x107*C and —2x10-C are placed 15¢m apart. At
which point on the line connecting the charges electric
potential is zero. Take potential at infinity as zero. 2
15cm FI9 RN 3x1073C W1 —2x10-5C FoTH 40! Wi
TR | FEAD! S TN @RS (@A [ @agfes Rew
T A 792 TS Rrewd W 4 I 4Rk

Or/ Gt

A

= o
Show that electric field at the surface of a conductor is E = E;"

M4edl (T RS AR Qi spe 41 e e -
E=Za )
€o
¢) The storage battery of a car has an emf of 12V. If the internal
resistance of the battery is 0.4Q. What is the maximum
current that can be drawn from the battery ? 2
SISY G4 AT (IR Ry 51 781 12V | (@B
SRl 0.4Q 0 (@BITHA #fal AR o1 s ez Fiefa w4t

Or/=12al
Mention any two limitations of Ohm's law.
v g4 RPN 70! et Trad 74|

d) Using suitable mathematical expression, explain how d(?es
resistivity of metal and semiconductor various with

1+1=2

2
temperature. .
B A e A A R, TR GILS 419 A
IR el e R 20 I
Or/=edl
p.to.
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Define current density. Write the relation between current
density and conductivity. 1+1=2

S1E TG I (AT 2 2N T O ARIZTOH AS TFH!
it

e) State Biot-savart law in vector form. 2
A’ 5ISI0 B! (5 FiS feralt|

Or/1%31
A Charge q having mass m is entering a magnetic field B in
a direction perpendicular to B. If v be its speed and r be the

distance of the charge from a fixed point within B, Show

my
that"=’q§ 2

MSHE GO T q G TEE (A B (FAq 779 S AT
TRzl T STSTETS 4] (I b1 Fd fReg ora @

my

SIYIFCEE TG 1 28 T TS v 2, (9% (T8 @ Fey

f) Of two metals A and B, it is found that y, >>]and

—~1<y5 <0. Name the types of materials to which the
metals A and B do belong. Give one example of each.
(e L)ofoxd)-2
751 419 A W% BI AW y, >>1WF ~1<y, <0 | 4% 7K
B (AT 1T TTYS B AN 741 | ATSTFRYI AP
Twigael et |

Or/&31

Define hard ferromagnet and soft ferromagnet. Also give
their example. 1+1=2

T TR O (I TS IIF @I 2 SO TRzt
fra

g) Show that energy stored in a coil is U = 1ELI’.

h)

i)

mmmfmﬁamﬂfﬁesﬁ%aﬂﬁm-u=%w 9

Or/ St

A pair of adjacent coils has a mutual inductance of 1.5H. If
the current in one coil changes from 0 to 20A in 0.5s, what is
the change in flux linkage with the other coil.

5l E5TE 24 AT PR AGIE 1.5H 7 Bl PG
erarEd S 0,55 04 711 2A T SfREH T, (ST O PEANDH
e wige FE R 9 2
A lamp is connected in series with a capacitor. State your
observation if dc and ac signals are connected one by one.
What will happen in both the cases if capacitance of the
capacitor is decreased ? 2
4 B FIS (T @B (AT G T 2R U
oz S A FA1E AL A (o1 spRfCaRel SeICpTat |
(DA 4 B R0 ! (A0S & wfbae

Or/ ©12dl

Show that power consumed by an inductor over a full cycle
of an AC is zero. 2
r4edl (A <ot #faaS) B mcfmwwwm el
41 51 7ol AU |

Using mirror equation prove that convex mirror always
produces virtual image. 2
(AP AR e R R orgedl (1 TeR Mt G4

s wie el A P

p-t.o.
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Or/ 12t Define the following : (&T® fraares sicest fatt) 1+1=2
A convex lens of focal length: 30cm is placed in contact with i) Work function (¥ i)
el Wi
; osalsationse is 1) Derive the expression of total energy due to the electon of
converging or diverging ? 1%+% = hydrogen atom. 2
30cm ¥R LT TG (R @37 20cm FH® WK 2R AS X BETFCE 3 < e Al Tereat|
W@ﬁ%ﬁﬁ%aﬂtﬂmmamﬁﬁmm Or/ SAl
. TR T R 2 TIGeT) (oo SR G oot | Find the nuclear density of iron. Given that nuclear mass of
i) VYrite "clny two difference between interference and iron is 55.85u and A = 56. 2
H— 2 3eei AR 9 55.85u S A=56 T O R we
TGP S AT rere e 1 fefes e Ree
O m) Draw an unbiased p-n junction with the depletion layer. Also
In young's double-slit experiment using monochromatic light draw a graph to show the formation of potential
of wavelength A, the intensity of light at a point on the screen barrier. 1+1=2
where path difference is A is k units. What is the intensity of G SHTFE 0O <Ot ARMZ (TR p-n TS fou o 41|
light at a point where path difference is % 2 oS fRrea Rea 51f5® 2o It @bt (Y e
Or/ 21

Zxeq fo-fow ~1F1w1 I A oot O R ot AR
(2R 21 Bl Ry R STIcatsiel W51 et O o4l 419y 2,

Suppose a pure Si Crystal contain 5x10? atoms/m®.

pentavalent As of concentration 1 ppm is doped in it. Find

R R o1 Sl k <@ A
= 1 M o Bt Rege =1 sfiefy 5 the number of electron and hole. Given n=1.5x10"m"
: AV la;‘f@. ?ﬁi@a@ﬁmﬁ'{?? @, Bl Rwa si "ulbTe 5107 #f@alle) /m® TR LTS AsT
) Monochromatic light of frequency 6.0x10“HZ is produced 1 ppm SNTSICE BARE (Blo 4 720w | B S T Y fefa
:)y a laser source. Calculate the energy of a photon of this 24| o Wiz n=1.5x10"m™
ight. ' ;
2 3. a) State Gauss's law in electrostatics. Show that the field due to

2

Bl (T TR 6.0%10MHZ Fiissq @1y SIES (i
R0 G (2ireas @B ' R sty 5 |

Or/ 9t

s
an infinitely long straight uniformly charged wire isE= .

where the symbols have their usual meaning.
p-to.
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Or/ 523t

E=

Derive the expression for potential of any point due to
electric dipole.

3
Ao farwes <51 A1 Rt <1 R Rewm s 3
Tfevea|
b) Define drift velocity. Derive an expression for it. 1+2=3
AR (9 I (@0 2 B G512l qife S|

Or/ =<1

Find out the equivalent resistance of the following circuit. 3

T firat T A TGy At Senea ¢

c) SPate'lenz's law and explain how
conservation of energy.

1+2=3
(o196 U1 foT<ll W6 @2 [0 (et *ifers ooy
Tfe-af see1 Wt

Or/ 911}

Deri : :
erive the expresion for impedance of a series LCR circuit

connected to an AC source. 3

AC & @17 M@ (@ T LCR 3951 At
< BI&
oA JIICG Sfenea | ﬁ -

s

d) Why does IR is sometime also referred as heat wave ?
Mention its two uses. 2+1=3
SRS SRR (T Bist oA e fea (it 2w e A
5! IR Tud 4|

(O)VACRIN]
Explain how does oscillating charge produces an

electromagnetic wave. Draw a diagram of electromagnetic
wave. ’ 2+1=3

rifer S «BiE Rvee e e waes R T il
a1 | e pRE T wael «oie o S 4l

¢) Obtain the condition of constructive and destructive

interference. 3
W@w«zwmﬁ«WWW1

Or/ Bl ‘
State Huygen's principle. Using this verify law of reflection
of light. 1+2=3

fRrer TR frdt | G205 R T (AireTa eifozrer o
AGjiol 4l
f) Why does wave theory of light fails to explain photo-electric
effect ? 3
(oA15q TR TGR AT fye reRd & W ST
RIE?
Or/ Sl

from the Einstein's
3

p.to.

Write three important conclusion drawn

photoelectric equation.
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RABIE WAL Rpge ATFa03 7131 (ot fofiGr wagojef Frars

g)

h)

Tmd 41|

Derive an expression for the radius of the first orbit of the
electron of the hydrogen atom. 3
ZIRGLEH AT 212 FFC 1 FAFHE AIES e
Sfereat |

Or/ 91t
State Bohr's second postulate. Using De Broglie's equation
establish this postulate. 1+2=3

53 TSt FeRD! forat | 7 g7 el a2 FR 62 FrtH!
ARG 4 |

Draw a graph showing the variation of binding energy per
nucleon as a function of mass number. Explain nuclear
fission or nuclear fusion using this graph. 2+1=3
eifoiSigm Tgw e S wom Ro1et (r3aiE e B
S 9| € (#T49 RRS SR R 3t e s
aiferat g 4|

Or/ 9t

Draw a graph showing the variation of potential energy of a
pair of nucleon as a function of their separation. Also specify
the nature of nuclear force in different region. State two
properties of nuclear force. 2+1=3

9 e fFame Rfexfes Pries Tres I vom Rona

(AR (31X ST 9 | 19000 (FIelerd Rifow wiess Fiok o/
oS e S | TSl 3o 7Bt 4 Trme |

Explain the working of full wave rectifier. 3
2o St i =T e 34|

-13 -

Or/ T3t

Draw energy band diagram of N-type and p-type
semiconductor. Also write the difference between

them. 2+1=3
N-TOR 4 P- GIoR SRR A &t s i | o
35eq WS wAd |

The electric field components due to a charge inside the cube

of side 0.1m are as shown : 3+2=5

%
Ex=oocy2, Ey=E2=0 where a=800%m %

Calculate i) the flux through the cube and

ii) the charge inside the cube

Y

fﬁ’lﬁz et apfed CFad TARAZ T -
%
E. .= oacy2 Ey =E,=0 2 a=800%m 2 st ¥4l
57 3

%) TPOR TCEE AR I,
) TN f6oTe ot e | e e, weee i 2ifetht e

g =0.1m
Or/ @l >
p-to.
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Obtain the equivalent capacitance of the network shown in

figure below. For a 300V supply, determine the charge and ¢) Derive lens maker formula for convex lens. And hence obtain
voltage across each capacitor J| }* lens fotmtia. 3+1+1=5
Given, C, = C, = 100PF = I'—j—‘ = A magician during a show makes a glass lens with n = 1.47

C,=C, = 200 PE 5 [ +300V disappear in a trough of liquid. What is the refractive index
oa® 3.9 ISNCGE NPT || ‘F = of the liquid ?

% T (AT A (R AT FFEACH! St | Sl ZS
RS (FRd AN elfodt i | A, AT FIeTS IGFT
GET 1 = 1.47 2feTRENT FI69 (g, G2 Fo7 99 RS
s o FaTe (R SaeTe Wy (% AR | 9Tl

49y Sferest | 3 ToE AE
ARSI e S S S (70% e 41 | ezl Stite—
C,=C,=100PF

St OO aiforaelics om e
b) Determine the current in each branch of the network shown Or/ 52l
in figure. ; 5

Draw a ray diagram of refracting type telescope. Also draw a
I ray diagram of reflecting telescope. State two advantages of

reflecting telescope over refracting telescope. 212:E1=5

A @ﬁ%’ﬂaaﬁaﬁﬂfﬁm@@xaﬁw@mvﬁ
<51 i v | 2 (ol e feRe (ool

ot Al ot

e @yed TewY AT
A1 2R e 1

XXX

Or/¥3l

What is the basic principle of a moving coil galvanometer ?

=1

Derive an expression for current flowing through the =
galvanometer in terms of steady angular deflection of its coil. '
Define voltage sensitivity of the galvanometer. 1+3=1=5
S (oleTe I GBI S Aot {52 TR I
oI <A (FETCS DR IS (ORI SIS SPRIC!
Tfeed | (IeTCe BIRE ©Tebe TR et |




