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1. Answer any eight questions from the following as d1rected 1x8=8

RO SRRAICT Rz ST 2 Teg Al e
(a) The process of sharmg charges with the earth is called
(Fill in the blank)
vjﬁz‘fﬁa S TR 9 elfeme 3 cert =
(0T 312 799 7))
(b) What is the unit of'mobﬂit_y ?
AT G b 2

(c)

(@)

(e)

Magnetlc field lines are also called magnetlc lines of force
(State true or false)

mm@aﬂwcﬁ%wqm @Wi‘ﬂl (i51 7 i )

Find the magmtude of current induced in a coil of resistance

2Q if the e.m.f. induced there is 3-8x1073V.
M 20 @R @B FoeTe R @ ke [Rye vER = 3. 8><10‘3V®,
(o oie GifTe (2Rl Rpes w1 fda w1 :

What is the general feature of electromagnetic waves ? .

- RGN oRR AR [IRRBI! [Fe

(g)

()

34T PHYS |

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 ACATE AT T (FIA 48:75 WF sin 48.75=0.75,
cos 48-75=0-65 I tan 48-75=1-14 (srm)imvnﬁﬁwf‘—waqsmm

73?

For a given frequency of incident radiation

is independent of its intensity. (Fill in the blanks)
RS AT Sisifoe RlRar I B AT
@o(Te 63 T | | (T 312 97 )

In a-particle scattering experlment for (i) small and (i) large
impact parameters the scattering angles are approx1mate1y
equal to and . (Fill in the blanks)
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ot Rzl "@’W— (i) %, T (i) ©IeI IS ﬁﬂi?ﬁ Ao ﬁ&gcf

PR A A I | . (071 318 73 70)

If x equals one atomic ‘mass number (u), then express y in

'amu(u)

G

(k)

@

M x G ARTART ©9 (u):q'ﬁam@, c—csy«"wﬁmcfﬁasm U
- | |

Write the full forms of (i) LCD, and (ii) CRT

(i) LCD, S (ij) CRT- 724 St 01 forai |

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 AFTE T A mmﬁ%&ﬁwﬁamwﬁﬁm&wfiﬁm
(0% PUANOR FIIR o oA ®9? :
Write the expressions for equivalent capacitances if the.
capacitors C; and G, are connected in (i) series, and (ii) parallel.

C, T czenw@rm (i) (TRF, S (u)wmww\amsﬁﬁ

: mwwwmﬁ@ml

(m)

Mention the principle on which a' transformer works.

Rt e <t Grreaf P 7 1300l S 31|

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

O SpAIcT weTs Tl eieiq Seg Ra ¢

(@)

34T PHYS

Classify the following into (i) polar, and (i} non—polar molecules :
CO,, HCl, Hy and H,O.

O TS T S (i) &R, AE (i) WA WS (A TYe I 8
CO,, HCI, Hp &Ii® H,O
OR/ @t

Calculate the flux passing through a circular area of radius
5cm placed perpendicular to a -uniform electrlc f1e1d

E =200iNC!.
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£ = 200iNC-1 T Rige, (7 Q3S, (7R TSI Zoi I 5cm PR

(b}

. (c)

G JEIPR (FIFR NCEM AN T (TRI SR oief 1

“Inside a conductor, electrostatic field is zero.” Explain.

“SifSIRT TSRS FORYIOF CFAI W %I+ I” IR 51 |
" OR/ 9% |

A 12pF capacitor is connected to a 50V battery. How much
electrostatic energy is stored in the capacitor ?

12pF3 4I9F €51 50 VT (ISt IBIF F91S FLCAI Tl TR | 4o ety
siRioR BFfergies «fe Afve 732 L

Whose rules are applied.in deriving Whéatstone bridge

principle ? Draw a Wheatstone bridge with four resistors, one

' galvanometer and one battery. Yot 1Y%=

(@)

34T PHYS

A Fior e [ s NI T 74 24 [ W2 HIR¥G @i, ot
(SRR OIF Bl (FBINNE 93 o8 A T T 391 | ,

OR/ &34l

How will you connect n resistors each of resistance R tb gét

(i) maximum, and (i) minimum effective resistance ? What will

be the resistances in (i) and (ii)?
R I Bl G o1 () S, I (i) SRR G4 otz caeeia
oftl e Tl FRAN2 (1) T (i} © [T mﬁmq’aﬁgwl

Mention two inferences for F=0 fro
m the equati
ation

—

F=q(ixB ) where B#0 and g#0.
1+1=2

9,39 B0 WF g=#0 |

F=032WIW 'F=q(5xé)ﬁﬂmw@'mw$mw .

OR/ 934l
Calculate the speed of Iight in vacuum using c, 4 and
> M0 €.

C, to BT £ IR IR AT NGTS (AT @ 94 |
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(e)

Just write Yes or No : C 4xYp=0

(i) Can a changing magnetlc field exert force on a stat1onary .

' charge ?

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

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

34T PHYS

(iv) Can a changing magnetic field produce an emf in a
' stationary conductor ?
&R AT A T g , ' ~
() a3 “AReSTTE cﬁf%as Cﬁﬁ?&ﬂﬁﬁﬁ@t&ﬂ?mﬁ_aﬁﬁmﬂﬁsﬁa
* AR, .
(i) @Bt WWW e B §e el T6/5F STt R AT 2
(i) O ST PR <01 73 4T @oTs T el TR NI 2

| fiv) ¥ ARSI mﬁtﬂwfd‘aﬁﬂﬁm@— IR Rege 51 7

qﬁ?ﬁﬁa?n@m?
OR/ &%3f

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

magnetic field Bis ¢ = Blv.
ST (7 | HR quie AR (GIf%s (e sT9eid v [UAE oIS ik I
x Y S FF, (03 ©fS 8 (@4t WFe Rgge 5o 36 23 6 = 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 (ii) taken out of the magnetic field

perpendlcularly 1+1=2
4Bl P& M FTTOIE @A (z)cﬁf%asm@wﬁﬁm@,wm)cﬁﬁas
Craeial SRR Ol T (Or8 SR Ryje 2RIz T8I II6R fivs 29 &
TG FoE ReRTe e 29 S 31 |
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|

{g)

OR / wreat

Derive the dlmenswnal formula of mutual 1nductance or self- -
inductance. - )

mmﬁasei—]mecn% WWem\WWWﬁcﬁW|

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

aﬁﬁﬁﬁmﬁb‘awaﬁ mwﬁ@ﬁmmaﬁw—m_
o4 TN A 2,
€ =¢gpsin2mt

B RpHRIRI SERL <ot mwmmn o ST v-F W By
OR / 94f

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

thﬁ'ﬂ%aﬁﬁwmaﬁmwmovmmmm

- R

e

34T PHYS

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

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

ﬁ@emmﬁa—a{—ﬁmwww@ﬁﬁ{ T TRERR TS
SR 8 '
MBEEes (MW), O @S (RW), PIRH 3 (VR) oI W
w39 (IR) |

"OR / 941
Which physical quantity remains the same for X-rays of wave

length 10-1%m, red light of wavelength 68004 and r
of wavelength 500m ? Also mention the value of it, adio ;V+a1v e;

(6]
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R ST TR 10-10m WAl 36 I, 68004 TR T8
(T ST 500m SILEMLR @SS RO AR AT AR 2 IAMBR TF
TE A |

If1 é.nd 2 bé the denser (water) and rarér (air) media reSpectively
and i, be the critical angle, what will be the expressions for nja
and an '

M 1 = 2 mm(ﬁ)mm(@m«m i, . (T =]
T nyo TF np -3 AR 761 & 292 |

OR / w4t

A magician makes a glass lens with n= 147 which disappears
in a trough of liquid. What is the refractive index of the liquid ?

Could the liquid be water ? 1+1=2
AP GEEH n=1-47 USRI I (7 G ToAR TR CIRIA F TR
T¥ete Mufeso MO WWZ@WIW@@W%W?Q

wﬁi‘am@rﬁw

Calculate the energy of an incident photon of a monochromatic
light of frequency 6-0x10'4Hz. '

6-0x 1014 Hz F0NIE] (I 9 G374t Wﬂf\B_‘ cvnm o IR HfE

AT 1|
OR / G4l

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

2 2
. K = € and U = - €
8regr 4regr
Calculate the total energy(E). What does its sign mean ?

1+1=2 .
aqumwmmw%m%%w;

T |
2 2
S o U=-—

8megr 4megr

SEGAOR T2 I sl 71 | 2R R & opie
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3. Answer the following questions : 3x9=27

(@)

If n-_cap'acitors having capacities C;,C,,......... ,Cn are
connected in parallel show that the total capacity of the
combination is ‘

é=zci . ) . , . : A ..3
e [N — ,C, Wnﬁwiﬁww_ﬂmﬁ
R (T (TSI mwﬁa@ww
| C=ZV_:C,-

i=1
OR / 934l

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,

(i) on the surface of the sphere,'

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

" 12cm IFNEE GBI TP vfﬁa@aﬁ% 1-6x10~7 C S9N Ao Rset

(b)

34T PHYS

T2 Tzl
(i) AR foess,
(ii) (SR 7P,

(i) (NTIOR LI 18cmmm% & enwﬁwmi’a?

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, | Yt Yo+ D=3
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(c)

(@)
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T3 FIAS S AT IR IR AT Fors Testifre @M=

2R o R R e e e T 1 e R Bt et et

OR / &2t

Describe any one application of Gauss’s law. ' 3

SR T Rl G5 S e 4 |

If a charge particle of mass m and charge g rbtates in a

" circular path of radius rin a magnetic field B, show that its

speed is, ' . | : ' 3.
rq

V=—

m

2 g TS AE m T B T B (51 (s JOFPIE TR, (e (B
T TS, | ‘

OR / &%t

In the above question if v =rgB/m be the speed of the particle, |
find its angular frequency (w) and time period (T). 1%+1'2=3

o1 2T T DR TS v = rgB/m. T, (91T T R TR

() 9% e (T) Wefa =

A pair of adjacent coils has a mutual inductance of 1-5H. If
the current in one coil changes from O to 204 in 0-5Ss, what is
the change of flux linkage with the coil ? 3

<5I-e5TRTT 4 AR PR AGRTIE 1-5H | WM 951 UG 2-1Zd T
0-55-8 0 9@ 20A-(51 ARKE T, (ST TACH! PR OTS LS FS
GISEEE: | | |
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 OR/ w4t
Fill in the blanks given below regarding dipoie analogy between
electrostatics and magnetism : ' 6xle= 3
Electrostatics Magnetism
. L
0
m

(@)

-

(ili) 47e, ol

. » Ho 2m
) T
v) fJxE

) — _#mB

W@mﬂw%ﬁmwmwwwﬂsﬁ@ﬁﬂw
AR ST WAL |

R S

1
0 2
(i) — m

N
(lll) 47[807‘

i Ho 2m
(zv) _ . 43
(v) pxE
i) — -m.B

| [10]




() '

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
, - f

Name the instrument. o o '_ | 2%t+%=3
| S TS A £ R G4 B (I < SRR SIS S

-~ Wﬁﬁqﬁﬁﬁf@@)-ﬁﬁ?ﬂ?ﬁt‘ilﬁﬁww u T (908

34T PHYS

m‘{eﬁﬂi@ﬁﬁﬁﬁiﬁ
| ‘m=l+2
| - f
TER[E el By b
| OR / 34!

. % .
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 ? v : Vot Ye=3

@9 IS AW (TR b1 DTS I TR iRafRfs feR SHThTe Sio
@ (08 (r46al (¥ 3R ARIE
- D .
f

TFIGD! T SRS ?

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

TTeR TGS @5t FAee IR 2T Al SARTBCE! S T WS
memmaiﬁﬁwmﬁwﬁﬁfi‘wtiml

[11] Contd.



(9)

Write the following expressions in words. . 1%x2=3
: nh
L —_—
0 L=g

34T PHYS

OR / 594t

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

6] fo-fem Wfi&@?w IR 2-8x104m T %mfw’m
1-4m| @R Tager ABGRR vod Tega AbGR =y 1. 2x10-2m|
WWWCWTanWﬁ@W|

(i) hv = E; - E; where E; > Er
oo fmt eI FUB! CHea e AL

()th

(i) hv= Ei—Eﬁ IS E; > Ef
OR / 534!

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

(i) its energy.
Bt B TR 1- 00nm§mwmﬁt¢%ﬁﬁcﬁw o
(i) TSI, SIS

() 2R S

11/2)(2:3
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(H)

Using the followiﬁg symbols write the- expressions for mass |
defect (Am) and binding energy @ '

) M - mass of the nucleus
(@ Z - . charge number
(i) A — mass number
(iv) Ep - binding energy
(v m, - massof a proton
(vi) m, - mass of a neutron
(vij me — ~ mass of an electron .
If the nucleus is to be broken into its constituent nucleons,-
how much energy will be needed ? $2+1=3

34T PHYS

T Tl FRCTOPE TR I S (Am) i TaR #ET PR o
Q) M = fRolram =1

G z - R
i A - SIN
iv) E» - 5 ¥

() mp - o} 45T 1
(i) Mmn - <51 fRBGR ©F -

ﬁﬁ@@sﬂm,?ﬂ@\swwwﬁaﬁm@, WWWW

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

e Rearem A TG 82O @A

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

W,uﬂ%ﬁmw@@mﬁﬁwmﬁ@mmm
SRR A 2 Mg T TS sl fe-+if6 B s
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OR / 94!

Write a few lines on p-type or n-type semiconductor with

at least two examples. o Ot Yot Yp=3
P A n-GSR WARIZT @RS @RI Bl o orwes 75y
Sigmel frll |
4. Answer any three of the following questions: | 5x3=15
oS WAl 2R Rl fofiorq T it ¢

(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 IR AW PR Rex Vir)< i fRef w11 e Tics RfStagfes

fer oie FRwRpRes cra R ARTSN T (IRIRET Bt +13-a o

NI
(b) Derive any two of the following :
. . ne?7E
V) B
' 2
i) o=25"1
' m
‘ ml
i) K= ne?rA

where the symbols have their usual meaning. = ,
What do you mean by limitations of Ohm’s law ? 242+1=5

oot TRl e gt R S 8
0 j=ne2rE

(i) o=-
oml

i) R=—57 |

TS IS FLFOTR T6A6 T 724 P

@3'q 7 STl e & e

34T PHYS [14]



(c)

(@)

(e)

34T PHYS

Discgss‘in detail about the torque acting on a rectangular coil
carrying current and placed in a uniform magnetic field. .. 5-

G N IS (RIS PR I R 2AfRS PO GO eoTS Tt

563 R eI Siceeat 331 | | | ,
Draw a series LCR circuit connected to a variable frequeﬁcy
230V source, L=5-0H, C=80uF and R=40Q. Now determine—

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

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

(TR LCR T8 <51 g 1 TS TR I (207 ARETAN T
080 VE «Bl BH, L=5-0H, C=80uF W& R=40Q | «fsat N 31—
() S YR R SRS SARTETIE SO/ IR (w0,); ‘
(i) ISIMER Jo AEI (2) ‘ :
Show that-the refractive index of the material of a ‘prism is,
ny sin[(A+Dm)/2] :
nNa1=_"% ;
n; sin[ A/2]
Also show that for small angle prism
Dy, =(na1 -1 )A : ' 3+2=5

redl ¢ T oifys oAl O ST,

| ny _ sin[(A+D,)/ 2]

n B sin[A/2]

S (el (@ I (PR fofen AR,
D,, =(n -1)A

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

ﬂﬁp-nﬁmmﬂﬁmWWIp-n@ﬁﬂmﬁmﬁﬁm
B! Fefoes fRpTeel I P SO FA| sppieRre] IAZS GINGHR [V

ATz g 4|

Nnay =
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