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

i« SR e Sy 2 Tew Il ¢

(a)

(c)

33T PHYS

We hear a crackle when we take off our synthetic cloths or sweater
particularly in dry season. It happens because of

(Fill in the blanks)

1
cfen =il f2if& = gfao oizg FeR A sEoR (A [feE
ST TOAS, TOTOIZ Tl ¥H ST | A (AR FRA T

| (3T 21Z 77 7)

The mathematical expression given below is known as
principle. ' , (Fill in the blank)
F-:I = I Z q—; A , 1

were WAl afaein aFEERIFRE 3 |ifs gfe =t @ |
(Tl 312 9 )

n

k= 4q1 > s
"TEO i=2 7“

Two resistors of equal values are connected in parallel. Which of the
following options is correct if the two ends of the combination are
connected across the terminals of a battery ? !

(1) i, =i, (currents flowing through the resistors)

(ii) V. =V, (potential differences across each resistors)
1 s \P

(iii) Both of the above are correct.

e

W @I AT AN RIS 17 S| I HESER 5 GO
@R 13 (THEEGCS AGE T W (ST T (@ AEW wm T2

(i) i, =i, (E4T 7oIR Mea z@ifs fge)

(ii) V, =V, (4= woR 12 == Keacsn)
(ifi) @7/ TAGE &7 |
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The force acting in between two parallel wires of length 10 carrying
current of 1A through each of them and placed 1m apart in vacuum
will be : | (Fill in the blank)
1
AT NGNS 22 1 AIATS B 105 79e Goie ARATTT 1A
e waifze e ok TeER wee fEm 1 3@ 39 |

(T 5% 97 )

b

The most important prediction to emerge from Maxwell’s equations
is ' 1
(1) eddy current

(ii) electromagnetic waves

(iii) displacement current ' (Choose the correct option)

WW@WW@WWWW‘?W

(i) TR 2R

(i) Ry pEHIE w3 |
(iii) Tt 2T (o o 9k BEew)

A plane mirror lies on x-y plane. If the incident ray is on y-z plane
then the reflected ray and the normal will lie on d

(i) x-yand y-z plane
(i) y-z and z-x plane
(iii) z-x and x-y plane (Choose the correct option)

Q2 FGE RCAI x-y AAoeTS Sz | SHifew I I y-z NSO A
(o dforlre I Wi wifeery A<

(i) x-ySF y-z WT'S
(11) y-z AE z-x FJASETO :
(iii) z-x OF x-y FAAOTO (5% Tesehr Ffz Tfaear)
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Mirage is an optical phenomenon related to . 1
(1)  scattering
(ii) total internal reflection

(iii) total internal refraction (Choose the correct option)
WRIfow Te ey SETFE ARG o 2

(i) RogIEtTs Ties

(ii) %ff SISl ASTFTNEAS TTS

(i) 7 SrSrER AfSTRIEETS o (v Toachr IR Sfaad)

If 2, and 4, be the wavelength of de Broglie waves for a proton and

an alpha particle then which of the following is correct ? 1

W 2, WE A, T GO AT WS GO T 3R S 7@ vkt el =@

(S(T TS SERS (TN 97 T2 | .

(i)  A,=2, '

i) 2, > Aq

(i't'i) Ap < Ag (Choose the correct option)

(5% TeIo! JIR Tlersan)

The term q, = thoz is called : -1

zme - :

(1) impact parameter
(i) Bohr radius
(111) activity ‘ (Choose the correct option)

2
a, = 250 IFGR o =

zrmez
(i) RIS A5
(i) | G |
(i) SAfFTSl _ (&% TGIh) AR Tlerean)
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() The space-charge region on both sides of a p-n junction is known as "
(1) cut-off region | '
(ii) active region |
(iti) depletion region o _ (Choose the correct option)
GOl p-n ST A T L GG YT SLefd (@l 2
(i) Do S '
(i) HFT e _
(i) A e e (o7 Tewh AR Bhean)
(k) If E., E5 and Eg, be the energy gaps between CB arid VB of
C (diamond), Si and Ge, then which of the following is correct ? ,
AW E., Eg 9% Eg, @0 C (), Si W% Ge I CB O VB I oA *fs
G T (ST T (PO AP GF X2
(i) E;>Eg> EGe
(ii) E; <Eg <Eg, |
(ii() Eq > Eg =Eg, , (Choose the correct option)
| (% TG0l JiR Gf7adn)
2. Answer any ten questions from the following as directed : 2x10=20

ISl S GE(C ﬁmﬁhmww:

(@)
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(i) What is the SI unit of electric field ? Write an alternate unit of
‘it if any. 1+1=2
SI safos @fed CFar @3 2 M WM A OFF MR 0P
i e | |
OR / @44

(ii) Calculate the force between two small charged spheres having
charges of +1x1077C and -1x10-7C placed 30cm apart in air.
2
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AY MGG 30cm FEES 4B +1x1077C 9F -1 x 107 C HHAREE
701 & SfES (IFRR Aere a1 @ sl 4 |

Name the two forces with their nature acting between two

protons. 1o x4=2

7 &5 TS TR H] ] TR W I s el () ) T
OR / 4!

Find out the incorrect options from the following : 1+1=?;

(A) Inside a conductor, electrostatic field can never be zero.

(B) At the surface of a charged conductor, electrostatic field
must be normal to the surface at every point.

(C) The interior of a conductor can have excess charge in the
static situation.

woTS MAPTZEsRl Sew ACRLs! Fefa = 2

(A) ~IfRIZR SEsire Borgics (Fal TN @%ﬁn\e*fﬂ 29 (ARIE |

(B) wiifZ® #RIA woier =P fwhl [Rrre Ffetagies cra
ROl ATF| _ '

(©) AT ARARY quEE g Hiele Wi AR Al |

State Kirchhoff’'s laws in current electricity. 2

gard)l Ry Raae Fibwe acezol &4
OR / @34t

Name the electrical device which is similar to one use of

potentiometer. What does the following expression mean ? _
| ' 1+1=2

-

e(l)=4l

AGABA ORI GBI 2T wwwaﬂ% ol (APos
TRGWREI AN &5 | ey dFFRINER & Joem?
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Establish the expression for current eitlier I, or I, which are
flowing through the resistors R, and R, respectively and
connected in parallel to a cell of em.f. E and total current is [
(e I ¥1,). . ; 2
GGl (P IS AT FATE. YOI ([@4F T R O R, I
TS 2RiEe g @ 1, o 1, mﬁ%@ﬁm[(mﬁm +1,) =
CoCE [, A [, A ARGE T4 |

OR / w24/

Match the following and rewrite : ' Yax4=2

were ral TR FEiR 2 fo e

™M B (a) =quBsiné
2 F - (b)) =mv/gB
| _ Ho Idl x 7
3) r o g S
@) dB d) =g[EF)+ixBF)]
Calculate the value of x4, /47 and write its unit. TVt 1o=2

po [ 4x ARTER TR il a1 Sl @ 72l

OR / gt

A current of 0-40A is flowing through a coil of radius 8-Ocm
and having 100 turns. Find the magnetic field at its centre. 2

100 T = 8-0 cir AEAGI A5 FEIR NS 0-40 A mvge LRI
| PEAIGE (FTE GIEF ¢Fa. ey /1|

Derive the expression for motional emf as ¢ = Blv. Where the
symbols have their usual meaning. 2

[7] Contd.
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o1 i B I/ ATHRITCE! £ = Bzuwcaﬁcﬁamwaﬁv—
ARPTE A5 o WL ABIRR|
OR / 5241

A current of 4-0A is flowing in a coil. If the current suddenly
falls to 0-0A in 0-1s an average emif of 200V is induced. Calculate
the coefficient of self induction of the coil. 2

95 PUATS 4-0A Rye eifEs 02 @itz | @ Rgje 7t 0-1s sme 2ois
0-0A o1 <ifSl T, Pesws 200V Ry 5o 3= e 2| 508
PR FANE @oiss [T 1 |

The household line voltage of 220V is an value with a
peak voltage of 311V (Fill in the blank). Establish an expression relating
the terms P, V, and R. 1+1=2
XS TS (@i wgaR eq 220V Ttz WA S 2
T T T 311V (anﬁ?éﬁsﬁ*ﬁr)n P, V, WRWWWW
oS ZIo 4 |

(i) A tank is filled with water to a height of 12-5cni. The apparent

depth of needle lying at the bottom of the tank is measured by
a microscope to be 9-4 cm. What is the refractive index of water ?
‘ i
I GB1 12-5cm THSIC AN SR (TR (AR| ot AR 4
9Bl @GR WA TSlel TRFF4 FITS & 94 cm (o= o5 |
IR ARSI fwarley 2

OR / o347

Draw a ray diagram to make someone understand how a virtual
and many times magnified image of an object is formed in a
compound mlcroscope 2

@G cmfﬂasm’m— (T TTFRES T2 orﬁaf%\osz‘—ﬁ?%w—ﬁ
sifde = (I05! ITRCA 9ol IFHda wif |
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+ A plane wavefront is travelling from lighter medium 1 to denser medium

2 through the interface of mediums 1 and 2 with velocities v, and v, and
you know well that sini/sinr= v, / v,, where i and r are the angles
of incidence and refraction. If n, and n, be the refractive indices of the
mediums then derive Snell’s law. 2
@Ol SR NG 1 WF TGH 2 I AT v, AT v, (@I
TYFI (R WG (OTACEANT Slemd &l (@ sini/sinr= v,/ v,
TS { WE r e A0 (DI S AfO7= (Il | I n, SF n, FCA TG

1 9% M 27 AOIRT = (90T RARARN (FFR st Fefa |

(1) The Lyman series is in the region, but Paschen and
Brackett series are in the : region. . A#]=2
(Fill in the blanks)
e (TR (AR weeTe, 3% ACHA W% @D
TR @UER TS A | (YT 212 79 79)
OR / WQHT

(ii) Explain in brief the type of energy states of an electron above
E=0. 2
E =0 o3 9fe =& ﬂmmwmﬁmmwm

Eall
. (i) . Calculate the energy equivalent of 1 kg of a substance. Z

1 kg S (I WIS Fargen =i oAfFwne e 3= 0

‘OR / G241
(ii) Discuss conductor and insulatof‘in terms of énergy gap. 2
| ﬁf‘ﬂﬁ?@ﬁﬁﬁ%ﬁﬁﬁwwmm%ﬁmw

9|

Using a p-n junction diode draw a circuit diagram of a half wave
rectifier showing input and output waveform. 1+1=2
@Bl p-n TR TEG IRIAT IR NE 9] FAT GO IO BI WA
TR TS 29D S SNOH+0 B9 Tol AN |

Cd
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(m)  What do vou mean by thermal equilibrium ? How does the situation
is mathematically expressed in terms of electron and hole
concentrations and intrinsic carrier concentration ? 1+1=2

S A TEEl 2 snfdS g ¢ WWW@:’F{WW
faws izs SiveR AITe JurE o o 22

3 @ )
(it)
@ )
(i)
331 PHYS

What is an electric dipole? An electric dipole with dipole
moment 4 x 10~%cm is aligned at 30° with the direction of a
uniform electric field of magnitude 5= 10 NC-!, Calculate the
maghnitude of the torque. 1+2=3

et I [F2 4 x 10-%m @fes R @63 5% 104 NC-1 IH
TR A (Aied (FF GITCECTS 300 (@ IR vsrrcria T"ETCSIW
@ol e T 91 5F1 I Sl 5 |

OR / &4

Show that the energy stored in a charged cap'acitor isE= %2 e,

where the symbols have their usual meaning. | 3

(e (1 < WIS s iR o e E = 1 CV?, v's g

ALFOT(Z 64 T I FRZ |
What is a Wheatstone bridge? Establish the mathemétical form
of it. _ 1+2=3
2B JIe 2 TR AR AMASTs o9 ATE 7|

OR / @<t

You have been given n resistors each of value R. How will you
combine them to get (i) maximum and (ii)) minimum effective
resistance ? Mention the values in each case. Find the ratio of
maximum to minimum values of resistance. oax4+1=3

[10]
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COlSIIF R R nbl (@S M@ 2zl () S 9% (i) FEHT =
@I AR (@420 [T e[l 2 ol cFas (ol T e
S| S o Y @i oS e ==

Write a few lines on any two of magnetic declination, magnetic
inclination (i.e. magnetic dip), horizontal component, and vertical
component. ~ 1%+1v=5

Gt pifs, TS o, Seii oo S Set Soties-a R
7o 8IS @‘i‘f@‘ﬂﬂ%ﬂm

OR / 9=

Two long and parallel straight conductors A and B are carrying
currents of 8-:0A and 5-0A’in the same direction. A-and B are
separated by a distance of 4-0 cm. Calculate the force ona 10cm
portion of wire A. ‘ 3

A OIS B 712 [elF MEH T 8-0 A 9iF 5-0 A 2[_1E G e
5iffe (=@l A oIIF B ARAIE qukE Wew R4 4-0cm |, A
ARIETCET 10cmmﬂﬁﬂﬁw\%eﬂr%mﬂma§@s’aﬂw
el

Describe any one experiment where generation of induced emf
can be clearly demonstrated. &

Tifae RYe e 96 B&d (FRIE ™Bld CEW o] ﬁwmuﬂﬁ‘r
?ﬁ’manwwa

OR / 94qt

Explain any one advantage of using eddy current in (2) magnetic
braking in trains, (b) electromagnetlc damping, and (c) induction
furnace. 3

(1) (NGO IRTS FIF &, (b) Rpe WW 1 (c) S|
RER e oo @t mmmwmﬂa TR
@ﬂmﬁ“ﬁﬁmaﬁﬂﬁ®|
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() Mention one difference between an AC generator and a n;lotor.
Draw a neat diagram of AC generator and indicate there (a) the
coil, (b) the slip rings, (c) the axle, and (d) the carbon brasses.

_ 1+4x15=3
9GB! SfRAST 2RIE TS S @Bl W61 WSS A/ b7 <N Sra
901 @. . 2[R Tesivms GOR #RER oa i TR O (o) o,

@) s [, () €9, S (d) 317 arz Bizs =

OR / §<41

(i) A long solenoid having 15 turns per cm has a small loop of area
2 sqg.cm placed inside the solenoid normal to its axis. If the
change of current in the solenoid is 2-0A in O-1s, find the
induced emf in the loop. - 3
AfS cm © 15 ARYS TIKa PE&! GOiF S50 2 sq.om CFaTe 7%
S GBI PYANBR T STFOE o I (2| M FETIOrS
0-1s© 2RI RIS 2.0A T, Tl TN fooge 4T 7FF
@@ﬁm—wﬁ%ﬁ@ewwﬁﬁ 4 |

Write the mirror equation. Define magnification and find the .
expression for magnification m from the mirror equation.

1+1+1=3
(ST FITANGT ARSI T |~ {qma FAgeet T = (e wigsties
ARG ~aTa mI ARG [ =)

The threshold frequency for a certain metal is 3.3 x 10" Hz. If a light
of frequency 8.2 x 10'*Hz is incident on that particular metal, calculate

the cutoff voltage for photoelectric emission. 3

<5 4Ted AREE FFIE 3.3 x 101 Hz | I90hiN @2Fs 8.2 x 10 Hz
wmmcmwﬁ—imwmﬁeﬁmwmﬁw
e '3 s =1 |
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The radius of the innermost electron orbit of a hydrogen atom
is 5-3x10"11m. Calculate the radii of n=2 and n=3 orbits.

Given, 1, =(n2/ m)(h/2ar)2 (47r€0/e? ) ' | 2+1=3
FRG T T BIRSCT fooTq BTG FHOR T
5-3x1071'm T n=2 W% n=3 FF YOI JAY T T2
faal =ity =(n:"/m)(h/27r)2 (4#&0/62) |

OR / @2l

What do you mean by radioactive decay ? Mention the types of
radioactive decay. 1Y2+1%2=3

oG a9t~ 30 & o 2 (oo [[RNoae 20! S 341 |

Draw a neat circuit diagram to show a Zener diode acting as a .
DC voltage regulator. What should be the approximate voltage
rating of the diode used in relation to the required output
voltage ? - 21 =3

(THIF TG @bz DC S0 @@mﬁaﬁsmmwm’—-ﬁaﬁ
AREET T T4 | (T TIATOR S5 (0L SMG59[T SC=6'&F
TS (F (R Sfowe

OR / &1

Write a few lines on any one of the following with purpose of
use : ; 2+1=3

(1) Light emitting diodes

(2) Photovoltaic devices

Wﬁm Rizdizan G519 9o (SN[ &7 | 02T Srmety e

PRAl

(1) TS (LED)"

(2) SIES R G |
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What do you understand by capacitance of a capacitor ? Write
the relation between farad (F) and picofarad (pF). Obtain an
expression for capacity of a parallel plate air capacitor. Do you
think that dielectric has important effects on capacity of a
condenser ? - 1+Y4+3+16=5

4TT GOF 4IdY IENA fF I@ e (@@C (F) 9= PR @10 (pF)3I
G IHF 77141 | AT #ATOYS A 4TS B (e et fefa
| 4999 (PTS ARCAPod AmMILe ewgeld der R I o
SR ?

OR / ©2dY

Ry, R, and R; are three resistors. Parallel combination of R, and
R; is connected to R, in series. If V be the potential difference
between the end points of the mixed combination, then show
that the total current flowing in the circuit is— . 5

= V (R, +R;)

R, B, 9% R, T o6l (@15 3019 R, OF R, (Ri4F 7h] 2/F>iK
TGN SIS LA T2 ST S 9B ST R, I P (TR
WYS (2 Wz M (XS IET0R e 12 (11 iers [eq 14y
V =, (S8 (MYeA (@ THNS e[iRe I¥ Fgpe 23

= V(R +Rs)

" RR, + RR; + RyR,

Derive the expression for magnetic field at a point on the axis
of a circular current loop. Also find the magnetic field at the

centre of the loop. " . - 4+1=5

JCIR 2RAE LR IFE (T Te G175 owFa [k 711 JosR

| oz POTR (FETe! (BT Cwa fea 3@ |
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OR / 9231

(i) Derive the following expression for refractive index of the

@

(i1)

material of the prism, where the symbols have their usual
meaning :

sin[(A+D,, )/2]

sin[A/2 ]
The refractive index of glass in the form of a prism is unknown.
For an incident ray of light the angle of minimum deviation is

found to be 40°. Calculate the refractive index of the material of
the prism if the angle of prism is measured to be 60°. 3+2=5

fere aif7e ~mide eformia were fral eI Mt =1, T
SRR FALFOTICR. AT w1 T2 TR
sin[(A+D,, )/2] S
sin[A/2 ]
51 fRrea wofs 4l 51 159 ARSI TS | 51 Wi afim

R Fwow [pifs @a g C?nai?ﬂti40°|féiw&1ﬁ—9fmaﬁm
siely gt ez e @l 60° =1 |

Ny =

Ny =

Discuss the phenomena of diffraction produced by a smcle slit
by drawing a neat diagram. 1+4

'amwﬁ—wﬁam@ﬂfﬁz‘mmwmmﬂm@r

AL 41 |

OR / @241

Write the mass-energy equivalent relation. Who discovered the
rélation ? Calculate the mass equivalent of 9x10'*] energy. Does
the relation have any experimental proof? 1+1+2+1=5

SIH([Gq NGO FAFRO! @1 | FFHRD! (FA NRER FaRe 2
9x1013] =feq ATy ©F S9N TN | FHIHOR A 2TFET@ AN
SR 2
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