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" The figures in the margin indicale full marks
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Q. No. 1 carries 1 mark each 1x8 = 8
Q. No. 2 carries 2 marks eaclt 2x10 = 20
Q. No. 3 carries 3 marks each Ix9 = 27
Q. No. 4 carries 5 marks each 5x3 = 15
: Total = 70
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What did Meissner aclually observe which is known as Meissner
effect ? 1

(TR AFATT ) 2l wcafeeem @b ceamm @ == 2

A very interesting fact regarding electromagnetic waves.can be seen
with the help of a portable AM radio. What is it ? 1

G AT AM@%GQW%QWTW%WQQ
SAVEHS o (A0S ANST A | ToA116 D12

Mention one similarity between Coulomb force and gravitational force
acting between two stationary charges. 1

@WW@WWWJWWW«\WWW
T G0 AP T A |

Define mutual inductance of 1 Henry. . 1
1 ZEl ARARS SIEE RSl 716 | | ‘

If the radius of the first orbit of hydrogen atom is 5.3x107!!
what is the radius of the third orbit ? : 1
mizwmﬂa AT FFATLI TG 5-3x107 ! m 7=, —%wﬁm
I T ? : .

If the work function of.two metals X and Y are 4.17eV and
8.24x107J respectively, then for which metal lesser amount of

energy will be required to emit an electron ? - 1

M X @32 Y 43 4F[E 497 CFLd INTAET T FA 4.1 7eV 938

8.24x107%J @Wﬁwvcmﬁamﬁeﬁmww-

g AT ZQ?

Arrange the followi_ng communication methods / modes in
descending order on the basis of their operating frequency. . 1

ﬂamﬂwﬂmﬁ’rﬁmvmwwwm\mﬁm

YT ArENS |

(i) AM Radio transmission
Q.97 (@Ol A=AARE
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(1) Cellular communication

O - A

(1) Sky wave propagation

Qi T3 [iad

(iv) Satellite communication
TR AT IRE
()  The sparkle of a diamond can be e>.cplained by which phenomenon of
light ? \ : 1
4% FRI B Tegeret Al S AR F) e ARG Fi Gy
ACS AF | A :

2. (Attempt any ten of the fol‘lowing questions)
(T e i 207 Teq (@7e)

(1) A magnetic dipole is ‘oscillating in a magnetic field obeying the
following expression.

d’6 mB
e 4
dt* I
What is the time period of oscillation and mention the nature of
oscillation ? ' 1Y2+12=2
a5l ik facre 3 GIfFe CFd =Rl rreTE RS e
RICRTAY ;
d’9 _ mB
Z 4
dt I

TR IR R Al 932 TG (IR 2308 TEY S|

() You know that Ampere’s circuital law is mathematically expressed
as .given below '

§ B.Ei = Ho i
Also you know that this law was corrected by Maxwell and which is

known as Ampere-Maxwell law. Write the general form of the law
and name the additional term. ‘ 1+1=2
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R =l @ stfdfewei afFemicaa <6 sEft fcare s aem =i )
Sf’é.&:yoi

o Wt @il @ b wmewE @fye wEta 9 @b afmmE-

WIFSTE 74 I AAfS | AT T 7@t sfdferad R w7

FeAfbore Al Sfefie #wba A @t

Explain in brief — “Infrared waves are sometimes referred to as heat
waves.” : 2

T T @ — SRR STHef Feme A1 ol wH @
[l

Under what conditions Doppler effect is called (z) red shlft and (ii) blue
shift ? 1+1=2

T WS TUR AFIOAIE (1) 0001 749 G2 (1) Nei 7 Tef Zq 2

Draw a neat diagram to show lateral shift of a ray refracted through
a parallel-sided slab. Indicate the lateral shift in the diagram by a

‘double-headed arrow. 1Va+14=2

12 TG oqE G0 Iod i 4 fGea efonifze «aft 2fim «indim
AR (IR T 93 AfwE e ol afbte 12 J93e 3 Skam
AMa s Hize @i |

Define one coulomb charge. Two point chargés at a distance r in air
exert a force F on each other. At what dxstance will these charges
experience the same force F in a medium of drelectrlc conshnl k?

1+1=2

O FETT ST FIGAI 7S | [T rmwiﬁﬁﬁww‘m}w
4 F, k R TR TG0 F© G0 ARE O0R T4 [ 79 F
G2 YA ?
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() Find the value of current | flowmg from A to B in the following

(h)

()

()

(k)

circuit, . 2

fiewa w6Tfre A e B oRfE sifs ofbe el [ g7 79 fefit S

40
AWM~
A —>—’\4MQMN—— B

: 402

4.0

Explain Lenz’s law from the principle of conservation of energy.

& AFRIEOR Ja (UF GG @0 I & |

What is modulation index ? If the maximum amplitude of an
amphtude modulated wave is 10V and the minimum amplitude is
2V, what is the value of modulation index ? ©1+1=2

Wmﬁ?&ﬁﬁmaﬁﬁwmﬁwwvmwﬁﬁﬁ@m
2V A T IBLF T TS A

Obtain an expression for drift velocity of an electron in a conductor.
| - 2

I R HRRIDA (T RS Wo2IE (@R e T Refe

Establish the relation between the focal length ( f) and radius of

“curvature (R) for a spherical mirror. , ' 2

@B (AR FofloR CRa Gﬂ?ﬂﬂm (f) @ e gEd (R)m
ey TG FA
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3o (Attempt any nine of the following questions)
(1 e aafe #cs ©aq ea)

(1)

(b)

(c)

There i:" an clectric dipole on the x -y plane. Its dipole moment ig
4x10 "Cm. On the same plane there is also a uniform electric field
of magnitude 510" NC ", If the axis of the dipole makes an angle
30" 'with the electric field, calculate the magnitude of the torque
acting on the dipole and also mention the direction of torque.
2+1=3
X =y G- qafiy (i foam @i | «@ (g @ 2@l 4,107 Cm |
932,907 5% 10" NC ! Wi Gl T Tanfer crae g af o
ok (agfen owrafta sk 300 e wm, oo fwa T (e
G Azl e wr @ i T Grda e T )
The capacity of a parallel plate capacitor with air is 18 pF . When a
dielectric material is inserted in the space between the plates, its
capacity becomes 108 pF*. Calculate the permittivity of the material.
What is the material 2. 2+1=3
A7 AT GG AT 4G Tl 18 pF | A9 4misa (26 vba w4 farm
GG #miel G rem 7, a7 108 pF | #mieEliGa Ja tagfes saw
et szt Amielfs '
A current carrying solenoid is shown below, Show that the magnetic
field intensity at point P be

pi= Hol2m,
: - 4r _r3.
where the symbols have their usual meaning. 3

€ XX

dx
- q P -
e '%' ,
___________ O,L e ®

— | —pf e

& )
< r rd |

o (e fsr,g; g7 fagpe waifes AtFEe (el 2tz (e @ p Repre

(0] Kl i G e T ‘
g=to2m
5 3
4r r
@7 AT ACwsufn Abana oY am Ty |
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Considoey

\ l l|‘|" ll‘t\ \\l \ 1 Th N .

\ cetvie Held amplitade of an electromaynelic wave
N |‘ | — " (

IN I’(\ 120 NC 1 I b

and &, Ol it frequency is v = 500z, Determine 13, (.';
\!T\!}.L\\ \‘ O o g v ~ ‘ ! )
V=00 s A Y0 By, @ W Kk i<y @ | :

Show (]
. ‘ ! . x 1 ! .
: at the total enerpy of an electron inan atom is negative and

it is

B S

S .'.'0
NIk te \ L .
What is the Sipniticance of the negative energy. 2+1=3
TR . \ 1 ’
HIINS QU stiefrs Aot «afd Brerbeen (b R welirs @ag aff 2
2 .
E o = |
8 ” 6‘0

eI e wieep| )y

Namc the only pate which is used in the lollowing circuit. Wrile the
truth Enblc tor cach of the circuits. Identify the logic operation
(ie. OR, AND, NOI ete.) performed by the circuils. Vark (Vo 1V2) +2=3

(a) (b)
Tt 98} ¥0es qrye Gasila ool @ v ool 9di)q oy G (b
cEical wag g6 adalee 3miifie wifew @ (el OR, AND, NOT Zwiifi)
(i@ el |

Two |an, straight thin conductors carrying currents I, and I,
respectively along, the same direction are placed parallel to cach other
at distance d inair. Find the force per unit length acting on any one
of the conductors. Hence define one ampere, 241=3

VY AR FalETSIc Al b e e ARl @ 1 b

[, s @ fiear sifers wemng) @ e gal st qas wed
f@ailet <t [ wcat War @a e G @fonna-«9a siges) wig |
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| Ry diagram to show the correction of a myopic eye. The near
] VO ,' " ! " » T

pomt ot a person with defective eye is 75¢m from the eye. Find the
power ot lens required 1o see clearly at 25¢m from the eye.

l"'z.?*:';

R R 0N R gl R B il | et e @7 Gl
0 R oot s 750m AL QR | 250 Y *#(2 (e @ TSR
SR el [y we |
}'\’hal are coherent sources ?In a Young's double slit experiment the
ntensity of light at a point on the screen where path difference 4 is
K units. Find the intensity at a point where the path difference is %
1+2=3
il T e R e Zave fafew AiStwire st il @ Reqes sl
W1 S 0N AL A1 A | IR BT w1 ke k7 | o) Gl s
2 oA Y A R Rege 7w Sel S A

Explain the source of solar energy with the help of proton-proton
cycle. What is the role of cadmium rods in a nuclear reactor ?
2+1=3
CSATA-CADT Brara AT Cifea Ty g1 Sl | 9o [OHm
Rada-q Fefmy wet 3% F2 | .

4. (Attempt any three of the following questions)
(@ @ fofs 2evq Tex @wesll)

(n)

“The phenomenon of electro-magnetic induction has been
technologically important application in the generation of alternating
currents.” Name the device which can generate alternating currents.
Draw a neat diagram of it. A rectangular coil having area vector. A
and number of turns N is rotating in a magnetic field B with angular
speed . If ¢ be the angle made by the area vector A with the field

B at time ¢, derive an expression for alternating emf ¢ starting
directly from Faraday’s law. Draw a graph to show the generated emf

at time O, %, %, 3% and T. | Vh+1Va+2+1=5
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RS- Cv s sifavaIl enfsfmire fifen e e 2 G

G G SRR e 2 ofad) g Sesliw w17 AAfrs) 2ar

ol w1 Rosiiafm AW e a3 ¢qa «afs Afwm o afwl N
TG @R A CFawe (D3R G TASIHR P @ (FIGT FerS B
P C’mmmﬁmu‘mﬁm t-(5 A GR B ~49 4] (Fl 9
2, Wmmwmﬁﬁfﬁﬁwmﬂwmﬁ T

fefar w1 O, A% 3% Gz TW%&%Q@W%@QWW
G (F14 OF FA|

(b) State Kirchhoff's (i) Junction rule and (i) Loop rule. Determine the
equivalent resistance of the network given below and the total current

going out of the battery. Given, each resistor has resistance of 12.
1+1+2+1=5

asrfé# A (i) AR T A R (1) T8 I941E T3 {0 CEACA | SAT (el

Fegiod FAIgey Y aaamﬁcwmﬁ@mmﬁmﬁ@mlmm.

wicg Fesivg efe ame A afeld @ W 12 |
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(d)

You know that the modulated signal in amplitude modulation (AM)

is expressed as piven below

. . , . IA{,
Ch()=A_ sinw't+ i’—2—’-—(‘05 (o, =, --L-Q—'—cos (w, + o)t

Plot the frequency spectrum of the signal i.e. a plot of amplitude
versus . Write what will happen if the modulation index u>1.
What are sidebands ? Write the full forms of PAM, PDM, PWM and
PPM. 1+1+1+(4x2)

v @l @, Fem w wE awwes frame e den w9 2|

C, (1) ='Acsina)ct+-/—l§£cos (o, -w,)t- ,u.;\c cos (w, fa;m)t

o) ~GA AN AGCES T2 g (= o e, Sdfe. o -9 R
e @) M PE g1 WA B G o @Al | ARG Fe
PAM, PDM, PWM @& PPM -a 572 ol (@0l |

A source of emf, V, sinwt is connected in series with an inductor L,
capacitor C and resistor R. Calculate the impedance and resonant
frequency of the circuit. Also write an application of the resonant -

circuit. | | 3+141=5

V, sinwt [qjesEs 7@ 9@ TG A< L, 47$ C G398 @S R -
97 A% (HTRESICE ALAl 41 ZCAZ | TE0a 2SI G2 M =1

fefa weat) wox o 6 @l aREE G|
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(e) * For refraction at a convex spherical surface of radius of curvature R

from a medium of refractive index n, to a medium of refractive
index n, (n, >n,), establish the relation

Ny Ny _npg-m
v u ¥ R
What will be the behaviour of a convex lens of refractive index 1-47

when it is immersed in a liquid of refractive index 1-47 ?

4+1=5

R e et ol Saet i AT n, ARTRARTE T (A0 n,
AT TR (ny >y ) efovael DBl (7 (718 3

Nog Ny npa—ny

v o u R :
1.47 RN 9T TG (@19 1. 47 AR (@I GACE G
G RGRITERS R RICK:
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