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

fote SR free @y ok Ted %

(@)

(b)

(c)

(d)

(e)

(g)

(h)

34T PHYS

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

sffedita wigm SRR M efEas 3@ @R =3
(0T 31 27 7))

What is the unit of mobility ?
MHETOR T 52

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

G CFAEAPTIRE GIfFs @@ fae @M @1 (3 7 [y 7))
Find the magnitude of current induced in a coil of resistance
2Q if the e.m.f. induced there is 3-8x1073V. _

I 2Q @I GO TS R @A Wi [ge oeE 9 3-8x 1073V =3,
(o8 OIS Wi (R Ryyes W= Hefa w1

What is the general feature of electromagnetic waves ?

R oasR AR e e

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 ANATF AWK IO (F19 48.75 WF sin 48-75=0-75,
cos 48:75=0-65 BT tan 48-75=1-14 (A7) TTA AT SR A

3?2

For a given frequency of incident radiation

is independent of its intensity." (Fill in the blanks)
e T wsifse /Reer Iw 3R AR
@oRS i3 TR | (T 12 79 1)

In a-particle scattering experiment for (i) small, and (i) large
impact parameters the scattering angles are approximately
equalto ________and . (Fill in the blanks)
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(1)

)

(k)

@

(m)

ool [z ARTFS (i) IF, TE (i) TI6I TS AHeR CFao [z
(IR T 2 E | (T 212 27 1)

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

W x G ARTNRR ©F (1)< T T, (ST yF AREIRE ©F u-S 4
71|

Write the full forms of (i) LCD, and (it) CRT
(i) LCD, ®I% (i) CRT-] 379§ sl wol &1

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 ?

W N AT OF A CFATARMES G5t PR AcaH 1 [y =iz =7,
(OCE PLAIGR IR ATF o 292

Write the expressions for equivalent capacitances if the
capacitors C; and G, are connected in (i) series, and (i) parallel.
C, OIF C, 4IRS T6! T (i) (ATa, Wi (i) TG Fesls FIS I
WA CFACS ANGe IRPEI ST 701 =i

Mention the principle on which a transformer works.

A Mo b1 (GAEaE o @ GiRo! S 1

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

ot Srpie weTe frat e el Al ¢

(@)
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Classify the following into (i) polar, and (it) non-polar molecules :
COQ, HC[, H2 and HQO.

TS T TP (i) &R, TF (i) T TS (STGS 1 3
CO,, HCI, Hp Si% HyO ‘

OR/ 4

Calculate the flux passing through a circular area of radius
5cm placed perpendicular to a uniform electric field

E =200iNC™!.
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(b)

(c)

(d)
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E =200iNC-! 78 Ryje ¢Fa G¥ieTs, (721 TTSIE 2197 T 5 om [
GF JETR (FATER M&M 2R (2 @Rl e 9o 3 |

“Inside a conductor, electrostatic field is zero.” Explain.
“sifaiRla wreraRe Rferagies cras I X7 17 i 3= |

OR/ 3i3d

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

12pF3 4I7S @bl 50 VI (FBIR] GOR 151 AT T4 (R | QIRFCIS sl
s REfctapfes «ife Afws 32
Whose rules are applied in deriving Wheatstone bridge

principle ? Draw a Wheatstone bridge with four resistors, one
galvanometer and one battery. Yot 1Y2=2

259 Jie| Fifs Fefa TRw @ I= 7@ aost 6 e i @i, 96l
(TSGR S Bl @BIICE QA 2258 F SIS S5 41 |

OR/ &34

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

R @I 1Bl RG] #[A (i) T, WIE (i) TN (@Y ARG ([ILIL0!
i v Ascais QA2 (i) S (11)© @ AfRme [ 29 [efa w4

Mention two inferences for F=0 from the equation

F-_-q(i}xé)where B#0 and qg=0, 1+1=2

F=02RAE F=q(ixB ) AT=esr »@1 751 Praiggrs s Sa
TN, I8 B0 S g=0 |

OR/ &4t
Calculate the speed of light in vacuum using c, gyand &g .

C; Ho BT £ IAQR TR AT TGO (#1289 (@91 201 T |
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(e)
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Just write Yes or No : 4x Vo=

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

(i) Can a moving charge exert force/torque on a stationary
magnet ? ' :

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

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

@A AfzF A @G F s

(i) Q4R AR GIfEs oFag OBl R SRR esiTe I@ At R
ANCICA 2

(i) <1 ST NI GBI B FHIT 871 Je1 /5 ATl P AT 2

(i) aGle 5o pACE Bt 27 ST 82T Io 2ATHS FET A 2

(iv) Q¥ ARTSFN GIFF CFaz qu 29 ~RRe WL [77e b1ere 367
e PRI 2N 2

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.

({ed @ [ (iR GOl ARAR] (G (Fae TSI v RN 5IfS SR T

x TAY o @, (S0 S e ([l =i Kiyje e 351 79 £ = Blv |

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 (ii) taken out of the magnetic field
perpendicularly. | 1+1=2
Gt P IM FTHONE @A (i) GIfFS oFas TR al 28, 9= (i) Gifs
CFaIHl SRR Sl 2@ (ore ke Ry okiE TR iR e 29 ™
TCR FoR ReRTe s 27 SrEd F41 |
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(g)

(v
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OR / G244t

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

AARE AT GOIRF Y FTNED SFT NARETE Aol Fefa i |

The induced emf generated by an ACgenerator is € = gy sin2zvt .
Draw a graph representing the expression and name the terms
& and v.

a5l #IRAE| eRIR TeoimEs e (@[l wile Ry vee @ were arme

o R 8

£ = gy Sin2avt
T& oFHRIFTE ORI @Bl (71 W 9| £ W% v-F AW o3|

OR / @24t

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

thg\“msaﬁaﬁﬁa%aﬁmmzzov*iﬁ 2T A N
fAdfa =11

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

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

e pEsim qdfER \sm@@ﬂwww@iﬁmmmgﬁmw
G ¢

TMEES (MW), @RS @S (RW), P I (VR) wis SREERS
w2351 (IR)

OR / &4
Which physical quantity remains the same for X- -rays of wave-

length 10719m, red light of wavelength 68004 and radio waves
of wavelength 500m ? Also mention the value of it. 1+1=2
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(TG (ST FM 10710m TSR 964 I, 68004 wsiTre qe!
7z TR 500m SIETHR @SS TR @ i A2 o =
@ @i ‘

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 np; ?

qW 1 BfF 2 T Ao (2lf)) S LS () TG WF i, FRI6 (i T
mnlgiﬁl'@ngl-?{ﬁ?ls?ﬁﬁ@ﬁ?i??

. OR / 5124t

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
A Q& n=1-47 2fSTIFT I @77 Q37 TONR TR G2 9T F5%

weTs Wufters S @R ) (2 #iRe | SwifRem eformics femine 3

AT T AT AT

Calculate the energy of an incident photon of a monochromatic
light of frequency 6-0x10!4Hz.
6-0x101*Hz T[T (@I GF G0 AAfe® (o12qq T+ GO *If&
el 4 | P,

OR / &%t

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

2 2
c and U=-—5
8regr , 4regr

Calculate the total energy(E). What does its sign mean ? °
1+1=2

RRGCEH Tl GBS BEIGE NS (K) i 1 agies &S« (U)

=

. Pl

2 2
e e
o U=-
8megr 4regr

BEFGAGR I <& st 91 | 39R) o & sprae

[71 Contd.
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3. Answer the following questions: 3x9=27

©ETS fral eTEa S A ¢

(@)

If n capacitors having capacities C,,C,,............... ,C,, are
connected in parallel show that the total capacity of the

combination is

C=3 C; 3

T C,Cppereenrnnnnnnns ,C,, ARG nB 49T M TN s L

(b)

34T PHYS

T T (08 (MYSA (@ FTHICR P 4_Fq T

OR / G2t

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

() inside the sphere,
(1) on the surface of the sphere,

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

12cm AL GO1 (IERRR ARIIZIR %9e 1-6x 107 C SN AN [z
2 TR |

i) CIERER fCogs,

(i) . (IEFER 7S,

(it) (SIETFOR (TR 18cm TRe© @AYied ¢ ke [sliq 29?2
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. Yot Yot+2=3

[8]



(9

(d)
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TEY FITO Y[ AFSNITS IRNLR[ AR AT Fore Teslifrs @iaaq
A4 TR & e GEER @R 1IN A e [aca 9o e

OR / ©24t

Describe any one application of Gauss’s law. 3

SITCSR Jaq RIgFIcal G5Y 2t ¢f= 3= |

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

_rgB
m

WM g INANTE SN m?auﬂﬁrzﬁancﬁﬁasc‘m—mw @msq @
G &,

OR / 934/

In the above question if v =rgB/m be the speed of the particle,
find its angular frequency (w) and time period (T). 1%+1Y%=3
@o[TF SFHITHIS AM FANTE &S v = rgB/m T, (ST TR FAF T[T
(w) O “IEFE (T) Refa w1

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
GHI-EHRT AT AR PR AT 1-5H | T @B FOTTS 24129 WA
0-55-5 0 I9[[l 20A-(61 TS T, (ST G PEHR (0O Se® T
R 292
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OR / 1241

Fill in the blanks given below regarding dipole analogy between

clectrostatics and magnetism : 6xVe= 3
Electrostatics Magnetism
0
U
M) — m
I
(i) 4regr
; Ho 2m
i) — e
(v) pxE
v) ———— -m.B
Tmﬂw%ﬁﬁmawwﬂmﬁﬂﬁm@wﬁsﬁaﬁm
Ul SRR 73 91 8
e Rye pETR
A
0 =
(i) — - m
.. _—bp
(itt) 4regr
. Mo 2m
(ll)) _— 4]17.3
(v] pxE
v) — —m.B

34T PHYS [10]



(e)
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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. 2Yo+1=3

GBI S TZS AT f T BIR WM 947 TEH (G0 bl FTHFIET PR S
A afsim Fes M (D)- 51om TRz I TFRER @9 u 2 (0S8
credl (@ 3R ~ifFads

OR / 524l

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 ? 2%+2=3
G2 AHIOIS A ETAH O] SR I Iz #Afafde 2fRkg srEiss st
(E (ST (Sl (T TR RIS
D
m=—-—
: - f
IO O TRHS ?
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

TSR TS 51 AT $I29 2wt @Il ARIEAICE! AR 4 O
@ed (@ 93 ARG FHFIRT RS (2 ATF |
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(g)
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OR / 9241

In Young’s double-slit experiment, the slits are separated by
2.8x10m and the screen is placed 1-4m away. The distance
between the central bright fringe and the fourth bright fringe
is 1:2x1072m. Dectermine the wavelength of light used in the

experiment in nm.

3

3eq fa-few SIS fom YO AT IRAM 2-8x10~4m SF *MATT 799
1-4m| @@E Soga ~ifbreRl vod Tega #Af6oR @e 1-2x102m|

SIFIOIS YL T4 (AT SIS nm dFow RdT 11|

Write the following expressions in words.

. nh
1 L=—
1 o

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

were Tl eI qeot * Rt eh 1 |
p nh
(l) L='§

(i) hv=E;-E; TS E; > Ef
OR / ©231

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

(i) its energy.

51 ¥R SRR 1-00nm T Tor JFRG! Fefw 54 ¢
() TR S, I

(i) TR e

1%x2=3

1%x2=3



(h)

(i)
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Using the following symbols write the expressions for mass
defect (Am) and binding energy :

() M -  mass of the nucleus

(i) Z -  charge number

(i) A - mass number

(iv) E, -  binding energy

v) m, - mass of a proton

v) 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

TeTe Al AR IR SR oW (Am) T IF HET epRfR 15
forall ¢
i M - o el

) Z - Y R
(i) A - ST

(iv) E, - @&

(v) m, - <5t ATE oI

(vi) m, - <51 fASG ©F
(vii) m, G5! BTG ©F

nﬁﬁ@@iﬂm 3‘)‘[‘@_¢°ﬂﬂﬂﬁﬁ@f@?ﬁim@ c—mﬁwm*@wemm
792

OR / 93t

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

R ReIre F1 TG Soae (I & |

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

SRR, TR T TARRIZ #Aviefa fSoqe (@GR @t 7Y Wis -

SAfRRIES A 2 4 S ST #71Le = S-oiba Ba s a1 |
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OR / G241
Write a few lines on p-type or n-type semiconductor with
at least two examples. 2+Y2+»=3
PO A n-TEld UARAER erlke @HRN &l Wi q@es 5o
Tz e | ’

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

weTs Wl 2PTRR firir fof7ora Ter <A 8

(@)

(b)

34T PHYS

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 IR AR P Rgs T V()= aerEifd Refa 31 1 el s Rforyios
e o Rfstagiess oFa v «iRads @ (r@iRea o1 @9-oa =g
4|

Derive any two of the following :

_ . ne?*tE
(i) —
.. ne’r
g =
(i) —
ml
o R =
(et} ne’rA
where the symbols have their usual meaning.
What do you mean by limitations of Ohm’s law ? 2+2+1=5
: . ne?rE
G J=
m
. ne?r ‘
o=
(i) -
T R i ml
(itt) ne?zA

T TS ACFSHAY(R Hbalba w77 FRZ
S% I AEmel e & gare
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(d)

(e)
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Discuss in detail about the torque acting on a rectangular coil
carrying current and placed in a uniform magnetic field. S

G T G OIS oW 41 Rigje 2[iEs ol O@bF eors fFa w41
51 e Remeica S 1 |

Draw a series LCR circuit connected to a variable frequéncy
230V source, L=5-0H, C=80uF and R=40Q. Now determlne——

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

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

cq?ﬂw LCR T @5l S5 31 79 AT T4 (208 ARTST 1161 ST
230VF @bl e, L=5-0H, C=80uF 9% R=40Q | afem f[fm sa—
(i) Sm R (ERl SRR ARTE T I SR TS (wy);

(ii) TSGR Jo Ay (2) |

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

n |
217 sin[ A/2]
Also show that for small angle prism
D, =(n,, -1)A | 3+2=5

@& (T e sifds “mief bR afsTmiss,
LN _ sin[(A+D,,)/ 2]
17 sin[A/2]

ST (TG (@ 37 (IR @emm A,
D, =(ny,; -1)A

m

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

GGl p-n G BIAGI 61 CIXL B I | p-n S TS @513 [
o1 T Zpicd TIN DR NEEN [ | A*oleTe! DS GIAGOR -V
RA<IE ST T4 | '
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