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1. Answer any eight questions from the following as directed : 1x8=8

O S Rz b 24 Ted Al ¢
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34T PHYS

The process of sharing charges with the earthiscalled ______.
(Fill in the blank)

sifeiditeT Sk e 1 edfems _ 3fer (Rl =
(<7 212 %3 1)

What is the unit of mobility ?
AoeTOI G 5 2

Magnetic field lines are also called magnetic lines of force.
(State true or false)

G CFAEAPTIRE (GI%F o2l IFre @RI (31 ¢ =) fersih)

Find the magnitude of current induced in a coil of resistance
217 if the e.m.f. induced there is 3-8x1073V.

M 201 @A GO FerTre JF @RI WRKE [P b 7@ 3-8x1073V =7,
(0% oo IIRE @RI Ryres S e 71 |

What is the general feature of electromagnetic waves ?

RYGRF R w4 Aliael @I 62

If the critical angle of water with respect to air is 48-75 and
sin 48:75=0-75, cos 48-75=0-65 and tan 48:-75=1-14
approximately, what will be the refractive index of water ?
Y ACATF AN ARF6 (FId 48-75 ¥ sin 48-75=0-75,
cos 48-75=0-65 B tan 48-75=1-14 (&R) T 1< eI e
29

For a given frequency of incident radiation

is independent of its intensity. (Fill in the blanks)
ffg Fomies Svfes [ e 2 2RES
89S ST T | (7T} 312 97 3

In [-particle scattering experiment for (i) small, and (ii) large
impact parameters the scattering angles are approximately
equal to and . (Fill in the blanks)

[2]



0)

(k)

@

(m)

[l Rl PTG (i) R, SIS (i) TieT RIS 2ibeR (Faw {{uzael
(PO I el Rss | (YT1 212 97 )

If x equals one atomic mass number (u), then express y in
a.m.u.(u).

M x G AR ©F (1) AN 2, (9T y-=F ARWACRE ©F 1= A
|

Write the full forms of (i) LCD, and (iij) CRT
(i) LCD, % (ii) CRT- 3=}l Zief ¥5! fovall |

If the current flowing through a coil of N number of turns and
cross-sectional area A be I, what will be its magnetic moment ?

I N 2ITE OF A CRITARME B s Aem [ [ge 2[ifze 27,

(SCT PYEIGR FIS T GNP [ 272

Write the expressions for equivalent capacitances if the
capacitors C; and C, are connected in (i) series, and (ii) parallel.

C, 9 C, 47T 45! T (i) (KR, S (i) TG TGS TS FECE
U (FGCe ANYeT) QPGS A 9ol o1l |

Mention the principle on which a transformer works.

6! Mo @Bt (TR T FE GI200! T 41 |

2. Answer the following questions as directed : 2x10=20

TR0l SepTCE woTe Wl e e il ¢

(@)
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Classify the following into (i) polar, and (ii) non-polar molecules :
COQ, HCZ, H2 and HQO.

OETe BE FAPTZ. (i) KT, S (i) SETR TS (HTge 4 ¢
CO,, HCl, H, % H,O

OR/ &1341

Calculate the flux passing through a circular area of radius
S5cm placed perpendicular to a uniform electric field

E =200iNC!.
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E = 200iNC-! 7% Ryje (%@ 93, (a9 FTHOIE 7 391 5em TPIas
GF JEITR CFAFER ACGM IS (2 (A1 OISR Siefet 1 |

“Inside a conductor, electrostatic field is zero.” Explain.
“sifAIZIT SreraRe Bfoaies (Fqa W =+ 1”7 i 1 |

OR/ &1341

A 12pF capacitor is connected to a SOV battery. How much
electrostatic energy is stored in the capacitor ?

12pF3 4I7F <6 50 V-1 @BR! @BIF #91e AR F11 (207 | 4IRFTe Fulie
sfReeR fEferapies «fe Afes 297

Whose rules are applied in deriving Wheatstone bridge
principle ? Draw a Wheatstone bridge with four resistors, one
galvanometer and one battery. Vot 1%2=2

2252 Jio[ Aife 6 ST AR I @ Aol T 272 Hif6l @i, <ol
(TCSAIBIR Ok Bl (@OIRIE Q2 2208 JI& el Al |

OR/ &341

How will you connect n resistors each of resistance R to get
(i) maximum, and (ii) minimum effective resistance ? What will
be the resistances in (i) and (i) ?

R @IER n'5l @< #[1 (i) D, O (6) THET @Y AR QA0
of e ket Ff12 () W (1) @i s w27 fef 4

Mention two inferences for F=0 from the equation

F:q(z}xé)where B#0 and q#0. 1+1=2

F-02®a@ F=q(oxB ) sifetsi 41 451 Brargges s2 S
390,38 B#0 Wik g #0 |

OR/ &i341

Calculate the speed of light in vacuum using c, yyand ¢;.

C, Ho S[% &, TR TR IRM FMGTS (AR (€41 Sloell 1 |
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Just write Yes or No : 4xYp=2

(i) Can a changing magnetic field exert force on a stationary
charge ?

(ii) Can a moving charge exert force/torque on a stationary
magnet ?

(iii) Can a moving magnet exert force on a stationary charge ?

(iv) Can a changing magnetic field produce an emf in a
stationary conductor ?

(&9 9N A T o e

() QU SRS GIfFF (Fa Gl 27 ST eoTe J6 Al F
AN 2

(i) < ST TN Gl [ pIa S0/ I671/55F 2rel FR AN 2
(iii) QT SfSHIE pACE @bl [Fa SR ¢r e I6 2ol A AT 2

(iv) @3 RIS ST CFaz qoie 29 #iAze ek Qe sEe 767
5% SR At ?

OR / G241

Show that the emf induced in a conductor of length [ and
moving a distance x with a velocity v perpendicular to the

magnetic field Bis ¢ =Blv.

e @ [ TR U #ARAIE GIfFF (Fa9 TSI v @I oife FF 7
x 799 ST (9, (9% O R (21 wifa® e bt <61 79 ¢ = Bl |

Mention whether the induced current flowing in a coil is
clockwise or anticlockwise if the coil is (i) inserted to a uniform
magnetic field, and (iij) taken out of the magnetic field
perpendicularly. 1+1=2
G5! P! M FTAFSIR G2 () GIFSF CFae N3 Wl 2, W= (1) GIEE
CFEIE Ttz oWl W (org OIRi® Rge ek 98k IR e 29 &
IS FI eI e =9 Tearel 41 |
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OR / G2t

Derive the dimensional formula of mutual inductance or self-
inductance. 2

ARTRE AGIE @eAF 7 FINEIF ST NG 00! e 41|

The induced emf generated by an AC generator is ¢ = g, sin2zvt .
Draw a graph representing the expression and name the terms
& and v.

qBl #IRTS! 2ql7 TesAme I 2Rl W [y vEe 3@ wete wiawis
B N2 ¢

& =&y Sin2nvt

TG LRSI ORI GOl (F1R S 41 | & S v I o7 |

OR / &4

Find out the peak value of the household line voltage of 220V,
which is an rms value.

O RS QYIS 2 e 9% I9eT T 220 V 20 A FR( S
el =i |

Arrange the following parts of electromagnetic spectrum in
ascending value of frequency :

microwaves (MW), radio waves (RW), visible rays (VR) and
infrared waves (IR)

Ryie TR FIfTR ©oTe Trme T SRHAR0 FNFT ERfasll Nive
A 8

TFES (MW), @SS @ (RW), TN I (VR) I SRS
o7 (IR)

OR / §2_Y
Which physical quantity remains the same for X-rays of wave-

length 1071%m, red light of wavelength 6800A and radio waves
of wavelength 500m ? Also mention the value of it. 1+1=2
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@G (oifes M 10710m ©29tn<i< &+ M, 68004 w<esitr<i< el
(159 F 500m SRAH (TS e A @i A2 ARG T
T Al

If 1 and 2 be the denser (water) and rarer (air) media respectively
and i, be the critical angle, what will be the expressions for n,
and ny; ?

Tt 1 S 2 T G0 (2 ST e (AY) T B i, TFS (el 2
(OCT nyp SE Ny < AR 40! F 292

OR / §2_1

A magician makes a glass lens with n= 1-47 which disappears
in a trough of liquid. What is the refractive index of the liquid ?
Could the liquid be water ? 1+1=2

MFT GG n=1-47 =AfRITT I6I P Q4 (SR IR (I IF T2
O [WaIfeers TS (F@ee Syl (2 #ifeel | wRelkis dfenEics e e 2
AN T 2NE @2

Calculate the energy of an incident photon of a monochromatic
light of frequency 6-0x1014Hz.

6-0x 104 Hz I (@IET @F G991 Sioifew (#1159 o« GO *if&
SoeT) <5 |
OR / G271

In a hydrogen atom the kinetic energy (K) and electrostatic
potential energy (U) of an electron are as given below :

2 2
K=-F¢ and U=--F
8reor dregr
Calculate the total energy(E). What does its sign mean ?

1+1=2
2GS #IFEY GBIS 3ERGN foeife (K) oI 71 @gfes Zfs =ife (U)
IR
e e

K = U=-
871'507‘ W 47r807‘

SERRGAGR o =& ool 91 | TR HEhi [ iR e
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3. Answer the following questions : 3x9=27

oot Rl 2pTRs Tes il ¢

(@)

(b)
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If n capacitors having capacities C;,C,,............... ,C_ are
connected in parallel show that the total capacity of the
combination is

n
szci 3

OR / G-I

A spherical conductor of radius 12cm has a charge of
1-6x1077C distributed uniformly on its surface. What is the
electric field,

(i) inside the sphere,

(ii) on the surface of the sphere,

(i) at a point 18cm from the centre of the sphere ?
Yo+1+1%=3

12cm LT G5! (IS 2IRQIZT 22 1-6x 107 C S ATeid [oe!

[e3eied

() CNEFOR fToTs,
(i) CATFER s,

(iii) C(NEFWGR (FHIR 18cm TS @PIeF CFg AR [F 292

What are the major types of commercially produced resistors
for domestic use or in laboratory ? Give an idea about the
approximate range or size of such resistors. Yo+1o+2=3
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TR IS L] ARSI AE Jffens Fiore Sesirs [k
Al CIPTE & [ 2 AEER @GS S A ST [RIE @B el w3 |

OR / 5231

Describe any one application of Gauss’s law. 3

MR FGS [RIAICA) 4b) st ot 7 |

If a charge particle of mass m and charge g rotates in a
circular path of radius r in a magnetic field B, show that its
speed is, 3

I g TS BF m ©F 51 T4 B (GIIFF (Fq© JSIFIE IF, MY @
TN Tfs,

OR / 521

In the above question if v =rgB/m be the speed of the particle,
find its angular frequency (%) and time period (7). 1Y%+1%=3

Go[Fq eXITBTS M FNGR TS v = rgB/m T, (S0 TR (FIIF F=RS
() S S (T) Fefa 31 |
A pair of adjacent coils has a mutual inductance of 1-5H. If

the current in one coil changes from O to 20A in 0-5s, what is
the change of flux linkage with the coil ? 3

SHHI-EbfAlP A G PN AGRCIF 1-5H| AW bl Pesire 21 A
0-55-% 0 2@l 20A-(51 +fFa 2T, (SCT TG PEAR GC0 So® W
Tt 292
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OR / G2t

Fill in the blanks given below regarding dipole analogy between

electrostatics and magnetism : 6x%= 3
Electrostatics Magnetism
A
0
(@ m
-p

(i) Aregr

2
W —— e
(v) PpxE
) — Y-

e e 4 B Ryje oI ey TRy fares s@el siRe-Rass
AT ST 57 9 2

fZfs fape pETe

] 1
0 o
(i) m

.. =D
(i) Aregr

. Ho 2m
() ——— 4773
(v) PpxE
v) ——— ~-m.B
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A convex lens of focal length fin an instrument is producing a
virtual and magnified image at the near point (D). If the object
distance is u show that its magnification is

m:1+2

Name the instrument. 2%+16=3

G5! SNCEIF TF© A f T HR AT QL] TGe (#1071 Bl TTHRNES TP SN
“feafSe efefg =6 &M (D)-© slon SRz | T 7R @9 u T (90
MYed (@ 2T ARG

OR / &2t

In the above question if the lens produces a virtual and many
times magnified image at infinity show that its magnification
is

D
m=—
f
Where is the object situated ? 2Y+%=3
ST 2PICHIS M (ETILE Bt SIS Retel AfRafie efel epis a1
F(E (ST Y& (T 21 AR

m=—

f
STHED] ' TH(FO ?

Discuss the phenomenon of refraction of a plane wave at a
denser medium and show that in this phenomenon frequency
remains the same. 2+1=3

TeTo] TS G5l Fwe] ©ai9 Aot (@l ARTHAE! SETol <1 =<
MRS (@ @3 ARG FIIT SRS (7 AT |
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OR / 9341

In Young’s double-slit experiment, the slits are separated by
2-8x10™*m and the screen is placed 1-4m away. The distance
between the central bright fringe and the fourth bright fringe
is 1-2x102m. Determine the wavelength of light used in the
experiment in nm. 3

367 fa-few #ISFwre few YO were QA 2-8x 104 m W% Mg 799

1-4m| @F@R Tega1 AGGRE b9 Tegel AGR 799 1-2x102m|
AIPFICOIS I T (AT SRS nm dFoe 767 541 |

Write the following expressions in words. 12%x2=3
. nh

) L=—
(i) om

(i) hv =E; - E; where E; > Ef

weTo Wl il geB! =icwes e < |
. nh
(l) L:2—”

(ll) hv = Ei - Efa zf,@ Ei > Ef
OR / &2

A photon has a wavelength of 1-00nm. Find—
(i) its momentum, and

(i) its energy. 1%,x2=3
GO T59 SR 1-00nm T o1 IR el 4 ¢

() TR @I, OF

(i) T &
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(h) Using the following symbols write the expressions for mass
defect (*%m) and binding energy :

() M - mass of the nucleus

(ii) Z -  charge number

(iii) A -  mass number

(iv) E, -  binding energy

(v) m, -  mass of a proton

(vij m, -  mass of a neutron

(vii) m, -  mass of an electron

If the nucleus is to be broken into its constituent nucleons,
how much energy will be needed ? 2+1=3
e [ FLFOINZ A2 DS SWIB (i m) SN 5 > evHRifl 15!
feral 2

G M - FoFam e

@ Z - o Rl

(i) A -  SgIRA

(iv) E, - &

(V) m, - < AT S

wi) m, - < 8GR =T

i) my, — <5l IEREN ©F

i fTEfFaRgs!, 2 91fos ¢l Tpzca eifeedtial 23, corg e «fe= et
Tq?

OR / &34t

Write a few lines on nuclear fission or fusion. 1%2+1%=3

TCH R RRIe A 7RG ST (FSARIN &7l |

() Which of metal, semiconductor, and insulator has minimum
resistivity and maximum conductivity ? Draw energy band
diagram for metal and insulator. 1+1+1=3

ARQIZ], TEARAIZ! O THARAIZ! #m1LS fToqe (@GR @Fol 70T oI
RIS A 2 418 T T=TTF AL *fE-iba Bg s 71 |
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OR / &<t

Write a few lines on p-type or n-type semiconductor with
at least two examples. 2+%+2=3

pESI A n-GSI FHIRAIZN eriqe (@A B4l i T@es 75
Trzsel |

4. Answer any three of the following questions : 5x3=15

TS Ml 2PPTR [RipIeal fofabi ©ed Fieal 2

(a) Derive the expression of potential V(r) at a point P due to a
charge Q. Draw graphs to show the variation of electric potential
and the electrostatic field with distance. 3+2=5

Q SR AR PR Red V(r)F aemaif e 311 | vae tice feapies
g oiiw Rfermifer owg v #fiass 21 (Rt 9B @14-og =i

411
(b) Derive any two of the following :
, . ne’tE
U EE—
.. ne’r
o =
(i) —

ml
0 R =
(i) ne2rA

where the symbols have their usual meaning.

What do you mean by limitations of Ohm’s law ? 2+2+1=5
weTe il fRizieat 7br el Sfereal ¢
, . ne?:E
) J==
2
(i) o="5"
ml
L R =
(i) ne’cA

'S IRZO FCFOFZ A6 o 72 FRCZ |
Gq I SRS e [ e 2
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Discuss in detail about the torque acting on a rectangular coil
carrying current and placed in a uniform magnetic field. 5

Qe T GBI CFae Zioe 91 Rygie e[ifze ol bR gse @ w1
559 REcw Rl SNeetbal 41 |

Draw a series LCR circuit connected to a variable frequency
230V source, L= 5-0H, C=80%F and R=400L. Now determine—

(i)  the source frequency(7w,) at resonance;

(ii) the impedance (Z) of the circuit at resonance.
1+2%+1%=5

(¥ LCR I8! @51 S 4 TS FREAN! 1 (2R AARRKETH o S

230VF 9Bl BA, L= 5-0H, C =809%F % R =400 | «fext [ F11—

() T R @R SRS ARSI TR FRT (75,);

(i) TSR Yo &A@y (2) |

Show that the refractive index of the material of a prism is,
ny _ sin[(A+D,,) 2]

a1 = n sin[A/2]
Also show that for small angle prism
D,, =(ny, -1)A 3+2=5
m3edl (@ ferem aifFe smid @BiR afer@is,
ny, = ny _ sin[(A+Dm)/2]
n sin[A/2]

R (TSR] (@ A (o f2erss i,
D,, =(ny; ~1)A
Mention one characteristic of a p-n junction diode. Discuss

how a p-n junction diode works as a rectifier. Draw the -V
characteristic of a diode when it is in reverse bias. 1+3+1=5

Gl p-n S TGS G5! (@Q*P T T4 | p-n TR TRIG G612 [
<5 i< fZitel TN B SEID <1 | ¥6IeTe| TS TROGIK [V
AT A T
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