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Note: First 15 minutes are allotted for the candidates to read the question paper.
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Instructions :

i) All questions are compulsory.

il) This question paper has

5 sections : Section A, Section B, Section C, Section D and Section E. Section A is of multiple choice
type and each question carries | mark.

iv) Secuon B is of very short answer type and cach question carries 1 mark.

v) Section C is of short answer 1 type and carries 2 marks cach
vi) Section D is of short answer 2 type and carries 3 marks cach.
vii) Section E is of long answer type. Each question carries 5 marks.

In internal choices all four questions of this section have been given. You have to do only one question
from the choices given in the question.

Section - A
1.%) Tagd fasa &1 #AED -

i) ST / et
i) ST / FellA
iii) atee / dex
iv) ST / fellA - HleX|



q) afg up wEa ufaias a1 gfaRer (45x10° + 10%) 37197 & of s8¢ arfi & grft 3R &
auThA Bl

i) der, &1, e, =rér

ii) &1, e, dYer, Ty

iii) e, drem, &, 3y

iv) TTET, e, &, dre|

M) 10 3NA GIANY TAT 10 A FAURDBed T Th Fusell 50 dlec I Th Je ¥ ST o
PUSel # AT FoAT &

i) 125 S

i) 62.5 S[eT

iii) 250 Sfer

iv) 500 S|

g) BTl HT e W T TR &l el &1 U & FuT 6.0 Ty Aer,1.5 Uddaic &l Hrd
T Il 3@ feam aam B ved & ufafda &1 fawyma g

i) 1 T

ii) 2 JFY

iii) 1.5 {3

iv) 2.5 JaTI

$) & did derr-Hag (coherent) B & IfG I G ScUeed AT ©

) T AT aead hr

ii) Toh FHTA I hr

iii) Teh HHATH 3T hr

iv) [T Fetax Hr

) Th NEATAd Baed, T Jedl Jar ufay & a1y Avnhd & gAfaa &1 oRuy & aro

urE gl ¥ IfE deq T Yadr See § S A uRUY B GRT FITHIT T & ST B
fEars (gfh) & Faeh ¥

i) [g-3ETTelh

ii) p-<I3U 3gATe®

iii) n-eI3U 31Tl



iv) p-n G sIE|

1. a) Unit of electric potential is
i) joule/coulomb

ii) joule-coulomb

iii) volt/metre

iv) joule/coulomb-metre.

b) If the resistance of a Carbon resistor is (45x10° + 10%) Q , its colour bands from left to right are
i) Yellow, Green, Blue, Silver
i) Green, Blue, Yellow, Silver
iii) Blue, Yellow, Green, Silver
iv) Silver, Blue, Green, Yellow

¢) A coil of 10 henry sell inductance and 10Q resistance, is joined with a batten of 50 volt The stored
energy in the coil is—

i) 125 joule
i1) 62.5 joule
ii) 250 joule
iv) 500 joule.

d) An ink spot is on the sheet of a paper. A slab of glass of thickness 60 cm and 15 refractive index is
placed on the spot The shifting of image of the spot will be —

i)lcm

i) 2cm

iii) 1.5cm

iv) 2.5 cm.

e) Two sources are coherent if they produce wives of
1) same wavelength

ii) same velocity

iii) same frequency

iv) constant phase difference.

f) A semiconductor device is connected in a circuit with a ballery and a resistance in series. A current is
found to pass through the circuit If the polarity of the battery is reversed, the current drops to almost zero.
The device may be

i) an intrinsic semiconductor
ii) a p-type semiconductor
iii) an n-type semiconductor
IV) a p-n junction diode.
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Section - B



2.%) fagd gFahra ai@n # gFaha ST gdca @1 g AT

) AT & ALY oI arel 9gd g & Feradr @ agdMerdr (e) &1 faalig garetor
IGEaIed

M) TR odad o1 e gd &1 (E) gahra 819 (B) & th Felaela faar Raifa ga el
afd AT ¥ Solaeld & 9T & I ETUT BF Uar A faf@w|

(&) YauT IV T AT FAT THN ST AT YA Tehrer foor 13 3uadeies arel ueard &
Wrafdd gl quid: gfad & S

F) BISZIST UIATY] Y TUH HaTT & Foldeld P Fall — 13.6 eV &l TGh NaA HaT A Safl
FIT BEM?

) g & faada & &1 daeud € 2

2. a) Write the formula of magnetic energy density in electromagnetic waves.

b) Deduce the dimensional equation of permittivity () with the help or electric force acting between the
charges.

c) An election moves straight and undeflected inside electric and magnetic fields which arc crossed
perpendicularly in each other.

d) Write the formula of velocity of the electron in terms of E and B. What will be the polarizing angle,
when an incident unpolarized light ray is totally polarised after reflecting from a substance of refractive
index \3 ?

e) Energy of an electron of the first orbit of hydrogen atom is — 13.6 eV. What will be the energy *in its
third orbit? What do you mean by diffraction of lighi?
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3ryar
AND 91 &7 difSh Ucieh dUT Hegdl |0 dA13U|

3. a) Write the expression of electric potential at a distance r and the axis of an electric dipole of dipole
moment p. What will be the electric potential at that point when the electric dipole is rotated through 90°?

b) Calruiate, linked flux of ......... field B = (31 + 41) tesla through a coil of surface area 0.2 m? placed
in X.Y plane

c¢) Decay constant of a sample of radioactive substance is L. Write the formula of its half-life and average
life.

A o—1I
se— 7 ]

& o .
d)
Write the values of A, B, C in order to obtain Y =1 in the gate as shown above.
OR
Draw the logic symbol and truth table of AND gate.

Section - D

4.%) Taga uRuy < fAeaits & fAF@l @1 3ereor g T Hifav|

) dld & H{b Selaclal P Idca 8.5x 10° A° ¥ 20 HHl Fa$ AT 1.0 T IHFUEY
IR & did & dR q A Jdifed URT &1 AT A AT dR & 4 dee H I F3
T dUT IR H solaeiar o1 afaierdr 4.5 x 10°8? aree™ @' ¥

M) GFIHT Ugia AT FrahMerd ¥ 1 dicud & ? el geaehelieldr (p,) dUT o
UG (Xm) H FIG TAAT HiFTI

T) 12 @ FSAT I UF YRG! JATBR UT & dheg UK Scled gFadid &1 B I dgdr 0.50
x 107 TElT &1 3HD hog A 5.0 F g 387 A T fdeg W 3@ wrr & v grarehry &7
&1 JFraar A1a HifFw|

) x feem & aifdeied ga geadhry o1 @1 faga &3 E, = 300(V/m)sin o (t-*/) § Ueid &
Th Solagid & Y feem & 2 x 10'ms &1 a1l & 91fd el W elagiad WX ol drel 3w
faga ool va TP dH FFahIT deT BT A JTd HITAT|

3 a) Explain Kirchhoff's laws related 10 electric circuits by giving examples.

b) Density of free electrons in copper is 8.5 x 10°® m>. Calculate the value of current flowing through a
copper wire of cross-section 1.0 cm? and length 20 cm. A battery of 4 volt is connected across the wire
and mobility of electrons in the wire is

4.5 x 10°m? volt*s™.



¢) What do you mean by magnetic susceptibility and magnetic permeability ? Establish, the relation
between relative permeability (u,) and magnetic susceptibility (Xm).

d) The intensity of the magnetic field B due to a current carrying circular loop of radius 12 cm at its
centre is 0.50 x10™ tesla. Find the magnetic field due to this loop at a point on the axis at a distance of 5.0
cm from the centre.

e) An electromagnetic wave travelling in the X direction is described by the electric field

E, = 300(V/m)sin o (t- */). An electron is constrained to move along the Y-direction with a speed of 2
x 10" ms™. Find the maximum electric force and maximum magnetic force on the electron.

5. @) Ueh 1.5 UdciAieh Tl 3fadel ol &l arg H Blhd gl 20 WA &1 38 1.6 IUdciAieh
gl Gd H W ST W ofH T Bihd gl Td Upid adsu]

g) frd UsH & o, 38¢ gerd & Hudddith &l haih gddd aada H fufa & «a
hifaT|

) fRE a1g g8 & A faera @1 uRade amufad fafeeor @ 3mgia & @ ae #
geMsu| ogell 3Mqia & aRkemwr §IfAT| 38 I § T fAadis A1d HfFw|

3dar

5000 A JITCET T UM &1 dTet 40 dIc & Thdoll Yl A & ufd devs scgfaid a=
dTel BieTar Y g&ar fr aurar Hifaw|

) T A s3I AfHd & Forga $Hr JfAfrar faf@w) g & 1.0 v Tzsiea & doa
H D FoAT T AT MeV H HIfAT

S) EISsIold TUded &l JsAT JAT JreR Al A ge 3@ & qRed & e Read
fAgdre & #el # T aEaa aur aeR Ao & dad dEGed & AU A Hifew|

a) A concave lens of 1.5 refractive index is of local length 20 cm in air. Find out the focal length and
nature of the lens when placed in a liquid of refractive index 1.6.

b) Derive the formula for the refractive index of the material of a prism in minimum deviation position.

¢) Show the variation of stopping potential of a metal surface with frequency of the incident radiation in a
graph. Define threshold frequency and find Planck's constant from this graph.

OR

Calculate the number of photons emitted per second by a 40 watt monochromatic source, giving light of
5000 A wavelength.

d) Write nuclear fusion reactions of hydrogen nuclei in sun Calculate released energy in MeV by the
fusion of 1.0 kg hydrogen in the sun.

e) Write the expression of wavelength of first lines of Lyman series and Balmer series of hydrogen
spectrum in terms of Rydberg constant. Find the ratio of maximum wavelengths or Lyman and Balmar
series.

yug - g

Section - E



6. Ueh HAleAY Tolc FYUTRA I UTiRar &1 g T1fid Hiaw|

100 F &7 FHATeR Teld HUTRA 400 dlee ddh AARIT ¢ I TR ol & i gl 3meh
P & Al Tl & g a1 AaeR =21 g 3R sghr g sar d w31 aRada gem?

3dar

g vag i@

eAed TIEAR & HHTS AT dleleh T P Aehe Tagd 817 & drerdr &1 sl urd
GO I

Teh WE doled & e q Qelrd A BT 1 Iie defed & Thig g8 & ¢ alee-Ale dgd
AR FFIeUd & dl defed & Al Teh AT Y8 & Fohclall I Feldrd @M 2

6. Derive the formula for the capacitance of a parallel plate capacitor.

A parallel plate capacitor of 100 1tF capacitance is charged up 10 400 volt. If the distance between the
places is reduced to hall, then what would be the new potential difference between the plates and change
in its stored potential energy?

OR
Write Gauss theorem.

Establish the expression of intensity of electric field near a plane charged nonconducting sheet of infinite
size.

g coulomb of charge is placed inside a hollow cylinder. If the electric Nux linked with the curved surface
of the cylinder is of @ volt-metre, then what would be the electric Nux through one of the plane surfaces
of the cylinder?

7. AT Oehcd hT gRATST SIfST |
2l gATET qRATIRRN & T 3T Uehed Pl cdoleh UTd hITAT|

FHT T FUSTOT & Teh aA &1 Hedled Webcd 1.5 gl &1 I Th FHusel # 0.5 Hehus
H URT T 20 ATh gRafdd & df gadl gusell ¥ ag gFadhiy Folrd # uRddd Ad
hifaT|

3rar
Aol 3 TRy # 3gfa aRada gur arr aRada @1 a6 grifgu|

Teh IEAT H 800 kHz ¥ 1200 kHz ek 3TGId-URTH aTell AT FeROT JU8 FHEIRA (tuned) hr
R ¥ afe sah oRuYy & Ta. WRavea 200 pH &1 & a aRadt aRar arer gaiRs $ir
YIRAT-WE A1 HfSv|

7. Define mutual inductance.

Obtain the expression of mutual inductance of two coaxial solenoids. Mutual inductance of a pair of coils

situated near each other is 15 H. If current is increased by zero to 20 A in 0.5 second in one coil then find
change in the magnetic flux linked with the other coil.



OR

Show the variation of current and frequency by a graph in a series resonant circuit. In a radio, frequency
range of 800 kHz to 1200 kHz of radio transmission band is tuned. If the value of sell inductance is 200
wH in its circuit then find the range of capacity of the capacitor with variable capacity.

8. UhIA-cATARIOT § &RAT dATeU & ? Teh ATAI Gof o AN H Udoll URERND Tole IW@H 4
fopelY IR Bheat & TATATUA &1 ol ABITaT| IfE Ferg By H daar 1, & ar T
fEelc &1 dg o U 30 T W Aigdar &1 i

3
i U1 &b U del Td YauT Tl H gRATIT faT|

al UleRTSS! Py TP, I 3aT UEW oidgad gl P, W 3mafad 3ryfaa geprer & e I, &1 Py
dUT P, ACT Pyl TWT I1AT &1 P3hl 38T, Py bl 3187 § 45° WX ST &1 P, & WHETTAT Uehrer
&1 drorar & gref?

What is interference of light ? Deduce the expression for shilling of interfering fringes due by introducing

a thin transparent plate in the path of one of the interfering beams. If the intensity of central fringe is I,
then what will be the intensity at that point when one slit is closed?

OR

Define plane of vibration and plane of polarisation of polarised light. Axes of Iwo polaroids P, and P, are
perpendicular to each other. Unpolarised light of intensity |, is incident on P;. A polaroid P is placed in
between P and P,. Axis of P3 is inclined by 45° with the axis of P; What will be the intensity of
transmitted light from P,

9. p-n G s1A1E &1 QUT o7 feparll aRuy 3m@ @fRT qur sahr Al & seew
HifeT| g 1 aRuy & A ¥ g T s F Ucdd FT 3T Uiy 50 Q &, aar
oy UfaRiY 37d=d &1 2000 QUuioRIY & varfed 9RT I1d Hifaw]

D, 2500
> AW~
D, 1500
<} MW —
6 volt 2000
i+ M-

3dar

p-n-p IAT n-p-n AT & Uclleh FA8T| gifers & ¥7 H gifaee &1 3uAeT aRuy &3 gry
TE HiAT|



9. Draw a circuit diagram of full wave rectifier of a p-n junction diode and discuss its working. Forward
resistance of each junction diodes shown in the given circuit is 50Q and reverse resistance is infinite.
Find the current flowing in 200 Q resistor.

D 2500
{4 AW
D, 1500
{<} M ——
6 volt 2000
i+ MWW~

OR

Make symbols of p-n-p and n.pno transistors. Explain the use of transistor as an oscillator with the help
of a circuit diagram.

Fifds Aadae
TRTA I ATl c=3x10°m''s
Tl T 6.6 x 104 Js
TS adie R=1.097 x 10" m*

TaEET HFEAT Np = 6x10%° / gm mole

Physical constants :
Velocity of light c =3 x10° m™'s
Plancks constant h = 6.6 x 10°** Js
Rutherford constant R = 1.097 x 10’ m-1
Avogadro's Number Na =6x10%* /gm mole



