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for the questions.
Q. No. 1 carries 1 mark each 1x08 = 08
Q. No. 2 carn'.;_’s 2 marks each 2x10 = 20
Q. No. 3 carries 3 marks each 3x09 = 27
Q. No. 4 carries 5 marks each _ 5x03 = 15
Total = 70
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L. Answer any eight questions from the following as directed :

1x8=8
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(a)

(b)

(c)

We hear a crackle when we take off our synthetic cloths or sweater

particularly in dry season. It happens because Of —
y y PP (Fill in the blarks)
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The mathematical expression given below is known a8 — —— —
principle. (Fill in the blank)
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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, = i, (currents flowing through the resistors)

Gy V=V, (potential differences across each resistors)
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(iii) Both of the above are correct.

WO @I4F ATER FAEATONE AIE (2 WMel T ASGR o 15l @by
@O 93 (HES AYE T T (I(E TR (0] A o 599

@) i, =i, (QEF goR Feah eaifze Ryge)
(i) V, = V, ((T4F PR 72 (= fearen)
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(d)

(e)

o
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The force acting in between two parallel wires of length 10m carrying
current of 1A through each of them and placed 1m apart in vacuum
Will b e (Fill in the blank)

1

APLT LTS HHA 1m ARAS A 10m WIS GOl ARREET 14 T8
fage wafze T2z o ToE e fEn w1 3 29 |
(7 3% 97 7=0)

The most important prediction to emerge from Maxwell’s equations
is 1

(1) eddy current

(1)) electromagnetic waves

(111) displacement cufrent (Choose the correct option)
(AT 7T TR (] ABIRSE wAE] RN T

(1) SR AT |

Tn) fawie pudEm A

(i) Fas =arg (3% oW IR Bfaear)

A plane mirror lies on a-y plane. If the incident ray is on y-z plane
then the reflected ray and the normal will lie on 1

(1) x-y and y-z plane
(m)  y-z and z-x plane
() z-x and x-y plane (Choose the correct option)

O FAEH (e x-y FACHS | Giofes afeq afn - Fweme A
oty eifewfee afy @ afeas Al

(1) -y Y Y-z FANEE S
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(8)  Mirage is an optical phenomenon related to 1
(1) scattering

(11)  total internal reflection

(iii) total internal refraction (Choose the correct option)
TR T oy AR AR w3

(i) TR Ties

#r A SremRe AfsTmEcce Sive

(iii) A wrerEae dferae@tie sibe (w5 Tewh! A T7ed)

() 1f 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
ofF 4, W i, W G5 9T W 9Bl e 3R aw wael o @
(OT8 T=Te SRS (FWD §% TI?

(1) A, =A

p @

(it) 4, > A

14} “a
(i) 4, <4, (Choose the correct option)
(u% Tee! Afz Tfrsan)
2.
(1) The term ay, = L is called 1
rme

47 impact parameter
(1) Bohr radius
(if1) activity (Choose the correct option)

a = Eo_ 2SR @R &

ame”
(i) FRAMC UG
(i) T arnd
(1) AETS! (w7 TGl Az Tired)
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(j)

The space-charge region on both sides of a p-n junction is known as
(i)  cut-off region 1
(i) active region

(1) depletion region (Cloose the correct option)
€Ol p-n GRS T BT L Sdfe S Tw7F @1l 27

(i) SO-OT S

(i) HEFT T

i) A e T (o7 Toah! qifz Efea)

k) 1f Ec, Eg and E;, be the energy gaps between CB and VB of

C(diamond), Si and Ge, then which of the following is correct ?
1

TS T (ST O (IO A 9% 292
@y~ Ec>Eg>Eg,
(i) Ec<Eg <Eg,

(i) Eq>Eg =Eg, " (Choose the correct option)
(om Tegh! Az Tfvaarn)
Answer any ten questions from the following as directed : 2x10=20

(o SR Rz w2l ee Tes I

(@) (1) What is the SI unit of electric field ? Write an alternate unit of

1t ifany. 1+1=2
SI *mafow @Yo (Fad OFa 2 I W @IE 9T R (o
G fovar

OR / @4q

M Calculate the force between two small charged spheres having
charges of +1x107C and -1x10-7C placed 30cm apart in air.
2
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(b)

©
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(1)

(it)

1)

(i1)

W TS 30cm T&qIS A +1x10-7C 5= 1% 107 C YR8
701 e WifES (IR Tere a9t 95 SRl 39 |

Name the two forces with their nature acting between two

protons. Vox4=2

7V &b fers a1 91 emmie A wi Fges e (9 ) e
OR / g2y

Find out the incorrect options from the following : 1+1=2

(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. '

wete fAPTRRsal s ArEs) fd < ¢

\WW%WWWW@W\GWQ’% (RIS |

(B) WW&WWWW%@% G ET
TSI U |

(©) e AR dorR Wt wfsfie s < <)
State Kirchhoff's laws in current electricity. 2
2aE] e Raass 5 Jaraes! ol |

OR / 9241

Name the electrical device which is similar to one use of
potentiometer. What does the following expression mean ?
1+1=2

e(l)=dl

QAT TRERINCE At mmwﬂmwaﬁa_wm
TR a | eomm errRIDE [ Iz
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(d)

(1)

Establish the expression for current either I, or I, which are
flowing through the resistors R, and R, regpecm,eh and

connected in parallel to a cell of e. mf E and total current is |
e 1,+1). | :

S

am@mwmﬁ\w@rm@mRWRa
T RIS fgge wew | = |, mﬁgﬁsﬁg&ﬂwfmuﬂ@
(oC% [, T 1,3 Semii HRre <54 |

OR / g9

M’Kh the fOHOWing and rewrite : lhx4="
wsTe Tl TR feg o o e

1 F (@) =gquBsiné
@ F (b) =mu/qB
o Idl xF
" R S
(4) dB @) =q[BG)+ixBF)]

/(G)/(i) Calculate the value of p, /47 and write its unit.  1%2+%=2

Ly | 4x AMETBA @ oA ) W @5 e |

OR / &%l

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

)
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100 ARKE S 8-0cm LR <51 FeaTR TS 0-40A fgre 21z
(o= | FEAIDR @Ee (Gl (v o =

Derive the expression for motional emf as ¢ = Bly. Where the
symbols have their usual meaning. Z
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(if)

TS i bIeTs o SFHRIFNG) ¢ = Bl 7ea el 31| 4T 0TS
mewﬁmﬁm1

OR / @391

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

the coefficient of self induction of the coil. 2
4B Peaire 4.0A Re 2ifEs 2 =g 43 fagre T 0-1s Fwwe 28
0-0A &1 wfl 7/, PETBS 200V [ge v 751 RS | (90T
PG AN ol oy a1 |

The household line voltage of 220V isan ______ value with a
peak voltage of 311V (Fill in the blank). Establish an expression relating
the terms P, V, and R. : _ J+1=2
9 ARTE [Aiee Fizwq [ed 220V wm W S 3R
A T ZA 311V (A&} 32 %7 F90)1 P, V, W R AARE5E Aers @B
FoE Zloa &4 |

(i)

(11)

A tank is filled with water to a height of 12:5¢m. The apparent
depth of needle lying at the bottom of the tank is measured by
a microscope to be 94 cni. What is the refractive index of water ?

2

TR €51 12:5cm THeTE ARG SR (@ 21z were SR ol
9Bl (TG S TSI AZFFAT WS TR 9.4 ¢y (AR 9°a |
offeiid afer@ra fammw

OR / @94t

Draw a ray diagram to make someone understand how a virtual
and many times magnified image of an object is formed in a
compound microscope. 2
O1 (TIE AZTFAT (A L T2 AT afefers g
i 2@ (305! qEite 951 e s |
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(i) A plane wavefrontis travelling from lighter medium 1 to denser medium
2 through the interface of mediums 7 and 2 with velocities v, and v, and
you know well that sini/sinr= v, / v,, where i and rare the angles
of incidence and refraction. If n; and n, be the refractive indices of the
mediums then derive Snell’s law. ' 2

<Ol SRIPTYY TGA 1 W Aeq 2 3 SRRFAAN v, A v, @O
A (R WF (NS Sfewd & @ sini/sinr= v,/ v,
TS (W r T WA (@ Wi e @1 M n, T n, T AN
1 R 7 23 ORI 20 (o Bl (e STt [

() (1) ThelLymanseriesisinthe region, but Paschen and
Brackett series are in the ____region. 1+1=2
(Fill in the blanks)

Be (TR @R s, 8 S S @6
TR @E@R - s S| (371 312 97 )

OR / &%

() Explain in brief the type of energy states of an electron above
E=0. ' : 2

E=0 (3 Y4 (6= bl a5 *ifewaq ogfed [ o9 rm
= |

(k) (i) Calculate the energy equivalent of 1 kg of a substance. 2
1 kg S9! *7i<s 3gen Afes AR s |

OR / 9%

ms'cuss conductor and insulator in terms of energy gap. 2
“f «if5q Tleq G 2R wiF SR Amids [ SiEsa
Eill |

/ Using a p-n junction diode draw a circuit diagram of a half wave

. rectifier showing input and output waveform. 1+1=2
G p-n T TEG IR IR TE w389} A GO TGq! 5 FTH
AR TS Bofs T TS SaRoR Fof < |
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(m)  What do you 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

ST ST S 2 TSRS @3 s 3w S 2 ST O
7 AT AT AT 3 e Fq) 23 9

3 (a)~ () What is an electric dipole ? An electric dipole with dipole

\/ moment 4x 10 “cm is aligned at 30° with the direction of a
uniform electric field of magnitude 5 x 104 NC!. Calculate the
magnitude of the torque. 1+2=3

et S 57 4 x 10~9em tagfes e @BiZ 5x 104 NC-! W
A P (AT (FG GINEITS 300 (@I I S| BERHR
o o1 a1 569 W spo @ |

OR / 524}

(1))  Show that the energy stored in a charged capacitor is £ = /2 cv3,

where the symbols have their usual meaning. 3

M4ea (T <! WIfFE Yieme fifze o «ifs E=/zcv2,?1‘_@a]m
FAAPOHYCZ A 92 T R0z

(b) (1)~ What is a Wheatstone bridge? Establish the mathematical form
| of it. DG

2258 Ji5 7 37 MOwE ST wot e s

OR / @w2<1

(i)  You have been glven n resistors each of value R How will you
combine them to get (1) maximum and (7)) minimum effective
resistance 7 Mention the values in each case. Find the ratio of
maximum to minimum values of resistance, . Vax4+1=3

33T PHYS [10]



(O R WA nbl €16 TRl tagm) (i) ST 9 (i) s sime
W&W@ﬁmﬁww9mmcwmw
T | A @ T @eE seite ol |

() (i) rite a few lines on any two of magnetic declination, magnetic
inclination (i.e. magnetic dip), horizontal component, and vertical
component. 1V4+114=3

o1 pife, Rafs i, sefis S o Bae Soiioa Rz
7019 oS (T 7 |

OR / g2t

(i) 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 T[% B ARAIR] 7O S @0 8-0 A WiE 5-0 A 2/7% 12 fiste
ifeTe (221 A WIS B #AffIE qorE Wew 94 4-0em| A
sifearzreETa mCInWﬂmwrﬁ-eﬁa—ﬁwmwarq@q’a S{ofelt
=41 |

(d) (1) Describe any one experiment where generatlon of induced emf

can be clearly demonstrated. 3
w@@ﬁ@emvﬁwm%mﬂaﬁwﬁmaﬁr
AT gy a9 |

OR / @9}

(1) Explain any one advantage of using eddy current in (a) magnetic
braking in trains, (b) electromagnetic damping, and (c) induction
furnace. 3
(1) GFECTSITAS bFF @, (b) R -GS TI9+, S (c) SN
PER R 9bre afS @Rz A SRRl o[RS YIRS
Toaifaor REc I w1
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e) (i)

(

(g)
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(i1)

Mention one

difference between an AC generator and a motor.
Draw a neat

diagram of AC generator and indicate there (1) the
coil, (b) the slip rings, (c) the axle, and (d) the carbon brasses.

1+4x15=3
G| ﬁﬁzﬁm@vﬂwwaﬁwﬂm LF @by AL T
T A. . 2 Teotirs B sARER By vt =R e (a) T,
®) Bt R, (o) €1, W% () B e s w1

OR/W

A long solenoid having

15 turns per cm has a small loop of area
2 sq.cm

placed inside the solenoid normal to its axis. If the

change of current in the solenoid is 2:0A in 0O-1s, find the
induced emf in the loop. 3

o4 cm © 15 slie Fie pod @5 fowTs 2 sq.cm CRETH AE
@ﬁmwﬁmwm@@@mwmwﬁ@ﬁm
0-1s oM TSN 2.04 =, BT PeBR Foqs 4 T
TGS WIS Rppe viere 701 ey a1

rite the mirror equation. Define magnification and find the

expression for magnification m from the mirror equation.

1+1+1=3

cﬁwwmmwﬂﬁmm%mwﬁmwmﬁmwma@ﬁmom
RGN #RaGa ma AFRIRIG! fefy =1 |

The threshold frequency for a certain metal is 3.3 x 1014
of frequency 8.2 x 10" Hz is incident on that particular m,

Hz If a light
etal, calculate

the cutoff voltage for photoelectric emission. 3

o1 4IET 24fEF T 3.3 x 101 Hz | 4AIQ0R @omw 8.9 x 10147,
TR (AT WS 20 EAR-CIIP 54 A3 eifiommy Rrsaren
&= '3 99 9|
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(1)

(1)

A\l

.{‘hi‘ mdius‘?t the innermost electron orbit of a hvdrogen atom
is 5:3%107" m. Calculate the radii of n =2 and n=3 orbits.

Given, 1, =(n*/m)(h /22) (47s,/e? ) 2+1=3

QRGO AW wibiRers fowaq w0 T50R O
5:3x10""'m Tes n=2 W n=3 =% R YPIE Rew 292

frg =, T, =[n£/m)(h /2ﬁ)2(4?r80/62 )

OR / 5ot

(57 What do you mean by radioactive decay ? Mention the types of

(1)

radioactive decay. 112+112=3
(T '_ faos 3o e et 2 comfEm REGAR 2rRTEEs! S 4 |

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 ? 2+1=3
(&K BR'G @O} DC ©0'8 ([RUTED it B T I8 <51
AREIE B 71 | (T COOR S5 @) SB45 Srem
TS (e (24l The e

OR / 9241

(i) Write a few lines on any one of the following with purpose of

33T PHYS

use : 2+1=3
(1) Light emitting diodes

(2) Photovoltaic devices

O il [T 95T 8RS (TR fF R | IR S e
34 | '

(=7 (LED)
2) wIET TeKm GEHE
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4 (a)

(b)
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(1)

(i)

(1)

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+15+3+Y2=5

413 GO =Y I & qulr e (F) W PREEEC (pF)3
AeE A {5121 | FAGAN vifeqe Ay a5 araaed aFmEE e
TN | 4R T iAo o awged e omE I o
SR ?

OR / 99t

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— 3
_ V(R +Ry)
R1R2 + R]Ra = R2R3

R, R, TI% R, 2% folbl (414 | TR R, & R, ({14 5] oafq
TR AZHTS FAN] (2 G0 Wi €2 FE&EMB| R, 9 (A0S (WTaeE
S (2 Wz A7 fIfEs IEq0R wfed 13 G Tioe [fea o144y
V @, (S8 (MG (T ISTI0re 2317 15 e g7

B V(R, + R;)

" RR,+RR,+R,R,

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

| JERR 21T PEA FE (I Kpe BT (7T F 31| gt

o/ POAT (FHCS| (FTFE (wa e S
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(c)
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(ii)

(1)

(if)

My, : Sin[(A "-'Dm )/2]

— L\ L+ D )/2]
sin[A/2]

The refr_m?ive index of glass in the form of a prism is unknown,

For an incident Tay 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

%mmwﬁﬁm@wmﬁmwﬁﬁﬁﬁw,aﬁ

TR TSR 5159 oY J5 Rz
ng, = Snl(4+ D, )/2]
sin[A/2]

. aﬁ%@%%a@wmﬁ%ﬂmwmmﬁwmﬁmw

m@ﬁ%aﬁmﬁamwiﬁchMMWf@mﬂﬁwﬂmﬁﬁ%ww
T 91 TR ferem et 60° = :

Discuss the phenomena of diffraction produced by a single slit
by drawing a neat diagram. 1+4=5

ﬂﬁ?ﬁmﬁﬁﬁﬁmﬁmﬁm‘ﬁ%@ﬂﬂﬁﬂm
AL 741 |

OR / @23y

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

R ATV NG & | FHHD A wikwE whf
:xmla] *figq AIQEN ©F o1 1| HTHCGR Tt wASrwreg wel

Y= ?

X
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