http://www.upboardonline.com

151
346 (XU)
2020

wifas e
gAY diT gue 15 fHc] [quiieh : 70
Alc - URFH & 15 Fac gdenfiay o usas uea & fow [aRa § |

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

fader « i) @l uy fAa €

)39 UHUT H 5 @US § : @US '3, @US T, @US ', WUS T JAT Us T |
iii) GUZ '3 dgfdhedlT & dUT UYcAd UH 1 3P & ¥

iv) @Us T A oY SO & TUT Tcdh U 1 3 & Bl

v) @UZ 'H oY 30T 1 UhR & &, Uchh UH 2 3h &

vi) @US ' oY 3T 2 UhR & &, Ucdd UH 3 37h &

vii) @05 I AEgd 30T &, U UH 5 3 & Bl 3H WUS & IRI UAT # HedRe fadhey
&1 TI Yard fear = &1 0F usi A et QU U 93 # & Had Th UH @ BT Bl
Instructions :

i) All questions are compulsory.

i1) 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 I 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.%) fagd fawa &1 AFD §-
i) [T / ReAlH

i) S[eT / HeAlH

iii) diee / UeX

iv) S / FAHA - A
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g) I v dred gfaias &1 ufaiier (45x10° + 10%) 30 & af 396 ar i § gl 3R &
auTshA Bl

i) dre, &, e, atér

ii) &, e, e, Tiey

iii) e, drer, &7, Ty

iv) I1EY, e, &1, dre |

M) 10 3NA GIANYT TAT 10 A FGURDBed P Th Fusell 50 dlec dI TH Je ¥ ST o
pusell # dfRa Far &

i) 125 St

ii) 62.5 S[eT

iii) 250 ST

iv) 500 S|

g) BTl HT fic W Th TR Bl el &1 U & FUT 6.0 T Aer,1.5 Uddaic &l Hrd
T I[eehl 3@ fear am §1 ved & yfafda &1 fawyma gem

i) 1 |

i) 2 e

iii) 1.5 T

iv) 2.5 QT

F) a W Pdell-Hag (coherent) B & TG T AR IcUead AT ©
i) T FHATA LGy &

ii) Th HHTA AT T

iii) Teh FATA g hr

iv) I ellaR &1

) Th FEaTerdh Basy, v defl aur ufala & a1y Aviged F @@ifaa &1 aRuy & ary
urE gl &1 IfE deq & Yadr See § S A uRUY B GRT FITHIT T @ ST B
fEarse (gfh) & et &

i) AE-3rETATeD

ii) p-<I8U  3gATeIh

iii) n-<I3Y 3TgATA®
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iv) p-n & s3]
1. a) Unit of electric potential is
i) joule/coulomb
i1) joule-coulomb
1ii) volt/metre
iv) joule/coulomb-metre.
b) If the resistance of a Carbon resistor is (45><106 + 10%) Q , its colour bands from left to right are
1) Yellow, Green, Blue, Silver
11) Green, Blue, Yellow, Silver
1i1) Blue, Yellow, Green, Silver
1v) Silver, Blue, Green, Yellow

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

i) 125 joule
i) 62.5 joule
i) 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 —

1) 1 cm

i) 2 cm

iii) 1.5cm

iv) 2.5 cm.

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

11) 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

1) an intrinsic semiconductor
i1) a p-type semiconductor
iil) an n-type semiconductor
1v) a p-n junction diode.
gus-q

Section - B
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2.%) fagd grahra ai@n # gFahra ST gdca @1 g AT

) AT & ALY o darel 9gd a1 & Headr @ agdMerdr (e) &1 faaig gareton
IGEAGIY|

N TR odad o1 e gd 819 (E) g &9 (B) & U Felaela e Raifa g2 el
afd T ¥ Solaeld & I9T & I ETAT BF Uar d faf@u|

(&) YauT IV T AT FAT TEN ST AT YA Tehrer foor 13 3uadeis arel uard &
Wrafdd gl quid: gfad & S

F) BISZISTT UIATY] hI TAH HaTT & Foldeld P Fall — 13.6eV &l TGh NaA HaT B Safl
T BEM?

) GHIA & faada & 1 areud g 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.

¢) 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 V3 ?

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?

yus - H
Section - C

3. %) A Tgya 3mgul p fGyYa ol 3187 # deg ¥ r g W AT Ao &1 o fAf@T|
38 g ey @1 90° gaT ¢ W 38 faeg W dgd fasra @ gem 2

) X-Ydd & @l 0.2 #Y’ g8 &% $H FUsell ¥ B = (31 + 41) STl HT I Foid A1d

HfaT|

) U ISAT-ufded ugrd & FHA H1 &7 AT A ¥l TEB IE-3Y JA1 Idad 7Y H
Qﬁﬁ'@t’l

o——\'\‘
o W o

C o—

-

)
RT IR AT H Y=1 T A & T A, B,CH #T fof@uw|
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3ryar
AND 9T &I difaleh Ucdih dUT HeIdl A0 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 A. Write the formula of its half-life and average
life.

A o—1I
se— 7 1

}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.%) Tagd aRuy gt fREid & I A 3eeIor gl TuE ST

) dld & H{b Selaclal H Idcd 8.5x 10® A7 &1 20 FH S AT 1.0 T IHFUEY
IR=SE & 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 108 aree! @' ¥

M) GFIHT Ugia AT FrahMerdT ¥ 1 dicud & 2 el geaehefieldr (p,) dAT o
U (x,) H FIG TAAT HiFTI

T) 12 @ FAT N UF YNGR JATBR UT & dheg UK Scled gFadid &1 B I dgdr 0.50
x 10" EETT &1 THP dheg ¥ 5.0 YT g a7 A T8I Wog W 30 U & U oaehrg &i
&1 JFraar Ara HifFw|

) x fgem & aifaeiea fagd geada am & R_ga &9 E, = 300(V/m)sin o (- /) § U&Ra §l
U Soldciad & Y G & 2x 10'ms™ & arel & 91fd e W Selagid W 9T dlel 3iTAhdH
faga ool va TP dH FFahIT TeT BT A JTd DI

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™.
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¢) What do you mean by magnetic susceptibility and magnetic permeability ? Establish, the relation

between relative permeability (i,) and magnetic susceptibility (x,).

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 Ui el 3adel ol Pl arg H Blhd gl 20 WA &1 3 1.6 JUdAiD
gl Ga #A W ST W ofH T Bihd g Td Upid ad1su]

g) e UsH & o, 38¢ qerd & Hudddith & haidh gddd aaea Hr fufa & «a
HifaT|

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

3dar

5000 A TITCET T YT &1 dTe 40 dIc & Thdol Y1l W F ufd devs scgfaid &=
dTel BieTal Y g=ar fr aurEar fAifaw|

g) T A s3I AfHd & Forga $r dfAfrar faf@w) g & 1.0 fra Tzsiea & doa
H D FAT T AT MeV H HIfAT

S) EISsIold TUded & AT Jar JreR Al A ge 3@t & qRed & Ieie Read
fagdie & #el # e aeaa aur aeR Ao & dad dEeed & 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 -

Section - E
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6. Ueh HAleAY Tolc FYUTRA I UTiRar &1 I T HiAT|

100 F &I HA=R Tle FUIRT 400 dlee deh AR &1 Il s8P Tolet & i g 3medr
BT ¢ o Tolel & g Ta1 Iy a1 g9 3R sgd IRa e # F7 gRade aem?

3dar

g vag i@

3eAed TIEAR & HHTS AT dleleh T P ebe Tagd &7 & drerdr &1 sl urd
GO I

Teh WE doled &b e q Qelrd A BT &1 i deled & Thig g8 & ¢ alee-Ale dgd
AR FFIeUd & dl defed & fhEl Teh AT Y8 & Fohclall I Fefrd @M 2

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

A parallel plate capacitor of 100 mF 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 hY gRATST SIfST |
2l gATET IRATIRRN & T 3T Uehcd hT cholch UTH hITST|

FHT T FUSTORT & Teh GaA &1 Hedled Webcd 1.5 ol &1 I T Fusel # 0.5 Fehus
H URT T V20 Adh gRafdd & df gad gusell ¥ ag gFahig Foldrd # uRddd Ad
hifaT|

3rgar
Aol 3 aRuYy & 3gfa aRada gur arr gRada @1 a6 grifgu|

Teh ST A 800 kHz E 1200 kHz dh MIA-UH arell IS HIRUT dU8 HATIRA (tuned) &
¥ afe sap oRuYy & T, Wavea 200 pH &1 & a aRadt aRar arer galRs $ir
GIRAT-o g A1 hifSw|

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.
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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. UhII-cATARIOT § &RAT dATleUd & ? Teh ATdh! Gof o AN H Udoll URGRNH Tole IW@H 4
fopelY AR Bheat & TATATUA &1 ol ABpITaT| IfE Feerg By Hr dgar [, & ar T
fEelc &7 d¢ o U 30 T W JAigar =1 i

3
I U1 & U del Td YauT Tl H gRATHT G|

al UIeRTSS! Py TP, 6 38T W ofdad gl P, 3mafdd 3ryfad uehrer & i 4, &1 P
dYUT P, ALY P; I TWT I1AT &1 P3hY 3787, Py b 3787 F 45° GT S &1 P, A GAITfRAT Febrn
o ofrerar a=am gef?

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 [,
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 I, is incident on P;. A polaroid Pj; is placed in
between P; and P,. Axis of P is inclined by 45° with the axis of P; What will be the intensity of
transmitted light from P,

9. p-n G S &7 QUT o1 Egarlt aRuy 3@ @R qur sad aRifafA &1 seow
HifeT| g 1 aRuy & A ¥ g I s H UcAd FT 3T Uiy 50 Q &, aoAr
T ufaliy 31d=d &1 2000 QUUioRIY & varfed 4RT 19 Hifaw]

D, 2500
> AN~
D, 1500
<t MW —
6 volt 2000
—{ MW~

3dar

p-n-p dUT n-p-n SITNE & Ucdlh TART| giferd & & A I H AT gRUY =T gRI
e HfFv|
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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 50C2 and reverse resistance is infinite.
Find the current flowing in 200 Q resistor.

D 2500
{4 AW
D, 1500

<k A —

6 volt 2000
1+ 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.

Fifas fAadme
UeRIRT T ATl ¢ =3 x 10°m™'s
Celieh fATdie 6.6 x 107 Js
TIPS Idd R=1.097 x 10" m™

Ua|5|§| &gl Na = 6><1023/gm mole

Physical constants :
Velocity of light ¢ =3 x10° m™'s
Plancks constant h = 6.6 x 10* Js
Rutherford constant R = 1.097 x 10’ m-1

Avogadro's Number Ny =6x10> / gm mole
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