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Instructions : (1) Check the question paper for fairness of printing. If there is any lack of

fairness, inform the Hall Supervisor immediately.

(2)  Use Blue or Black ink to write and underline and pencil to draw diagrams.

g0 -1 / PART -1
ASOE: (1) o) BHoDH J&rerdo aol. 30x1=30

(i) 2SS TPeord (BEgEmoire Hod GBS Q) JoHESod B Y
&8 08050 Hoobd J&eerard)) TPahod.

Note : (i) Answer all the questions.

(i) Choose the most suitable answer from the given four alternatives and write
the option code and the corresponding answer.
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1.

DS @3@&)& 0N & &&) S 208 & DoHHe 38 derod DS ‘é@v&&
&S0 Do

(@) %o Iende (b) %o &880

(c) %o e (d) BBoDHBLH DodS &rdo &

A hollow metal ball carrying an electric charge produces no electric field at points :
(a) outside the sphere (b) on its surface

(c) inside the sphere (d) ata distance more than twice

o508 FEH EOAS 2.8 8K BDoH FolBs 1077 Ro.8v. ~1 & c‘éiéééﬁ 220.8. &rBoed

Ko Hothy) I DS g8 BB dod ?

(a) 4.5x10* NC~1 (b) 9x10* NC—1

(c) 9x102NC~! (d) 18x10* NC~!

The electric field at a point 2 cm from an infinite line charge of linear charge density
10=7 ecm~lis:

(a) 4.5x10* NC~1 (b) 9x10* NC—1

() 9x102NC~! (d) 18x10* NC~!

QI D8PS DB @b ?

(a) YOS (grsdvso (b) D& 2e0

(€ DS g &S5 (d) D8 Egsm
Which of the following quantities is scalar ?

(a) dipole moment (b) electric force

(c) electric field intensity (d) electric potential

qy 208D q, BT 1’ BPE0E® BIIPE q;, g, EOAOT DerIB FBAW qy, q; 2 SOA0H
2erd8 Ko A& o ?

q q ?
@ o ® o © 1 (@ (j—ﬂ

Point charges q; and q, are placed in air at a distance ‘r *. The ratio of the force on
charge q; by charge q, and force on charge q, by charge q, is :

q q ?
@ o ® o © 1 (@ [;‘—;j
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2.8 G QS8 BE0 BB BE 580, Sensd, SO HOK B, e QB0 Dend
(@) 10 Q =5% b) 1kQ =2% (€ 100Q =2%  (d) 100 *2%

The colour code of a carbon resistor is, Brown, Black, Brown and Red. The value of the
resistor is :

(@ 100 *5% (b) 1kQ +2% © 1000 +2%  (d) 10Q =2%

2.8 568 éﬁzﬁ;é@ e bs® edecnso 850 F)5-(@ros KL SHBPAIS.
QoHE0E e 550& EON €&0tnod :

(a) BT FES0E (b) @& I8

(€) 05 R erf EHS (d) 030y ERPH IS EHS

Phosphor-bronze wire is used for suspension in a moving coil galvanometer, because it
has :

(@) high conductivity (b)  high resistivity

(c) large couple per unit twist (d) small couple per unit twist

28 $BEHSE’, B PN :

(a) Bore eotwod

(b) é'seg 20 @) &PHED TrEHE Gotnod
(€) RIS BwE) GLHIED SErEHE soewod

(d)  (b) 085 (c) Bo&kr

In a given thermocouple, the neutral temperature :
a) is a constant

b) depends on the temperature of cold junction

(
(
(c) depends upon the temperature of inversion
(

d) both (b) and (c)
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8.

10.

4
EPQYFEE B 5 Tod :
(a) AC &rEcD (b) DC &rEcD
() AC 805 DC Bokw (d) DC%0o8 ACE® 0808 (Hardirdsorr
Transformer works on :
(a) AC only (b) DC only
(c) Both AC and DC (d) AC more effectively than DC

oS 0D FYBS $SBrKedE EBoSD H020D D8 ST griKo

(@) &S LS (b) )¢5 Bofy () 2% 8of) d) @O

The part of the AC generator that passes the current from the coil to the external
circuit is :

(a) field magnet (b) split rings (c) sliprings (d) brushes

2.8 DSDEE BET BEERES, 240V A.C. 308 eoorrdosadod. eomrdo £ V, Vi
080 V- o Denden HBodre :

(a) 80V, 80V 58050 80 V (b) 120V, 60 V $805 60 V

(c) 240V, 120 V 080 120 V (d) 180V, 40 V $08csw 40 V

An LCR series circuit is connected to 240 V A.C. supply. At resonance, the values of
Vg, Vi and V- are respectively :

(a) 80V, 80V and80V (b) 120V, 60 V and 60 V

(c) 240V, 120 V and 120 V (d) 180V, 40 V and 40 V
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12.

13.
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5 A Gw), DC, &1Hd o&S° 3R 80A &) .2 0088 Srdof 235D e¥)8 Ikob :

(a) 50 A rms 830¢5 (b) 5 A e&6E E80¢5
(c) 5 A rms 830¢5 d) =39 =%

A DC of 5 A produces the same heating effect as an A.C. of :
(@) 50 A rms current (b) 5 A peak current
() 5 A rms current (d) none of these

TN a‘aﬁagé‘s, HES HBBeao B ééoﬁ@_ggo 5890 A. %335“) FVvlelosoy) o‘iﬁoé%—@g% Do
G008 EEOHGT D HLRM® :

(a) 5880 A £o8aso 5900 A (b) 5900 A 8050 5880 A

(c) 5900 A 8050 5910 A (d) 5870 A 8asn 5880 A

In Raman effect, the wavelength of the incident radiation is 5890 A. The wavelengths
of Stokes” and anti-Stokes” lines are respectively :

(a) 5880 A and 5900 A (b) 5900 A and 5880 A
(c) 5900 A and 5910 A (d) 5870 A and 5880 A

2.8 &Eéé@;:éo 200D 008, @éﬁéo e 3333107:58)(%0&. @éééo (5 0DKY)H aa?migéﬁ
5208 B¥), 5

(@) O S

(b) DEEBS® soLerSore Sotnod

(c) #1BYo HBaAsw oI éaqg@s QrBo&rP Gotnod

(d) %8P0 8w EIHo Gy LrBodr Goenod

Light from a source is analysed by an analyser. When the analyser is rotated, the
intensity of the emergent light :

(@) Does not vary

(b) Remains uniformly dark

(c) Varies between maximum and zero
(

d) Varies between maximum and minimum
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14.

15.

16.

17.

(oes Seao 60° & S°Eg00 T S&e55S tHeado ¢
(a) 1.732 (b) 1.414 () 1.5 (d) 1.468
The refractive index of the medium, for the polarising angle 60° is :

() 1.732 (b) 1.414 © 1.5 (d) 1.468

SgS @) 8o (H@PK0S®, m HBcs»  (m+4) &°F), Bohe 55°?g©°6‘;e>3 B3
J5 mm 58050 7 mm. m Dend Jo ?

@ 2 b) 4 © 8 (d) 10

In Newton’s ring experiment the radii of the mt" and (m + 4)th dark rings are respectively

J5 mm and /7 mm. What is the value of m ?

@ 2 b) 4 © 8 d) 10

?@8&5 HDEEPeNHSE, BHS éoLéaéasa@j A6 585 3‘:6:0“9)2650 Tog) HZHe Do &8
B0k ?
(@ 6—2 by 2-—>1 () 4-—-3 d 5—-2

In hydrogen atom, which of the following transitions produce a spectral line of
maximum frequency ?

@@ 6-2 b) 2-1 © 4-3 d 552

QTS (e), BFerS (p) Lok ErgerS (d) o & I0Y edeR) af 1EHER)
(Bsoos® ©FY0s :
(@) epd (b) d,pe (© ped d) dep

Arrange electron (e), proton (p) and deutron (d) in the increasing order of their specific
charge :

(@ epd b) dpe © ped (@ doep



18.

19.

20.

21.

éwé)g eagdd 0D JendE odogen X-88p0 @BwE) Prd BwE) $§ B %09
3008 :
a

b

oF50 BwE) "Soogagg 90@350 SwE) 8es $§

oF50 TwE) S0P SwE) K8es 3§

&
&

(
(
(€ &S oS ) Kides 8
(d) @%Oéﬁ NDBSren HoEeao

The energy of a photon of characteristic X-ray from a Coolidge tube comes from :
(@) the kinetic energy of the free electrons of the target

(b) the kinetic energy of the ions of the target

(c)  the kinetic energy of the striking electron

(d) an atomic transition in the target

TE S SEErd Do) IS EES® TS B 48 ~13.6 V. oD 18w 48
(@) 13.6 eV (b) 27.2eV (c) —272eV (d) —-6.8eV

The energy of electron in the first orbit of hydrogen atom is —13.6 eV. Its potential
energy is :
(@) 13.6 eV (b) 27.2eV () —272eV (d) -—-68eV

8es® Séa?ge‘%)é)e‘éo?éa 8 esgedore DBBOWHKY) :
(a) B°08 Bw¥) Beashod ?om;oééo (b) =08 ¥ SBoK ?omsoéo
(c) 508 Go¥) DEEADIYE drpodo  (d) S8 W) SRoLR drFodo

The photoelectric effect can be explained on the basis of :
(a) corpuscular theory of light (b) wave theory of light
(c) electromagnetic theory of light (d) quantum theory of light

8es® SrGresrs 658800 @) w0y S0 5% 1014 Hz 0andsP, 6198 o8&t
DB 98 SHBS00 LHod) ﬁ@@é}éé&@@ﬁ@& &&)8 3@0& ?
(a) RP&aDO IgrS 50D (b) &rd Sb

() He-Nedeb (d) (b) 0805w (c) Bow

The threshold frequency of a photosensitive surface is 5x 1014 Hz. Then which of the
following will produce photoelectric effect from the same surface ?

(@) Sodium vapour lamp (b)  Ruby laser

(c) He- Ne laser (d) Both (b) and (c)

6679
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22.

23.

24.

25.

13A1Y 2805 1,512 BoBtren DB emeeSeeen :

(a) oR¥EHen (b)  sberSen () o8ty (d) o85G
The nuclei ;3AI* and 1,5i%8 are examples of :

(a) isotopes (b) isobars (c) isotones (d) isomers

a8 98 Bo(ggo SSS (At e %50 0.03 amu. Q) oS 38 :

(@) 2793 eV (b) 27.93 keV (c) 2793 MeV (d) 27.93 GeV
The mass defect of a certain nucleus is found to be 0.03 amu. Its binding energy is :

(a) 27.93 eV (b) 27.93 keV () 27.93 MeV (d) 27.93 GeV

SgPPcHoE® eH@PACT TERP-RHS®S :
@) 5P (b) 5P ©  yNa® (@) yNa*
The radio-isotope used in agriculture is :

(a) 15P31 (b) 5P 32 (c) 11Na23 (d) 11N'5124

BowSBE 508 YEWLES® 28 Swrwto GwE) rB8S 8w VG riod o8
BPow. S ePden DBE How0HoDDR :

(a) oR¥EHen (b) sBerEen

() oSy d) I =

In a Bainbridge mass spectrometer positive rays of the same element produce different
traces. The traces correspond to :

(a) isotopes (b) isobars

(c) isotones (d) none of the above
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oSBT Eof SErgtss®
(@) BIFRAS HEerE GHBPACSTDEOE

(
(€) EgR ISR BB GHBTAOTED

>

) E5R SPowS SDTPAOBBEEH0H

(d) Beb &HBrNoBESd

In a Colpitt’s oscillator circuit :

(@) capacitive feedback is used
(b) tapped coil is used

() mno tuned LC circuit is used
(d) no capacitor is used

2.8 (€N o) erpdso B 22088 SPBRB AR A el EBES 8% 205S 636)
DAY B 8805 ©h%o TR, ool

() Vg 0088508 (b) ¢ Srp%ob

() I 06805908 (d) Ve 06809086

The emitter base junction of a given transistor is forward biased and its collector base
junction is reverse biased. If the base current is increased, then its :

(@) Vg will increase (b) Ic will decrease

(c) I will increase (d) Ve will increase

2.8 o) SHBHRSS BOPPINE FoE) aSHEd 058580 edoso 000D :
(a) = aldHE EBo o)

(b) o ©HETHES &G0 whBo

(€) TR oHBHE SPS 030 &°6 ITG08® Kowogo BHOT Gotwod

(d) ©b 8305 JoHoBE &HEGm0 ©HH0k

Since the input impedance of an ideal operational amplifier is infinite :
(a) its input current is zero

(b) its output resistance is high

(c) its output voltage becomes independent of load resistance

(

d) it becomes a current controlled device

[ Turn over
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29.

30.

10

2.8 BAB® (ErS)0e8S° @b oIS &) Tab :

(a) & drHd)

b) T @)@555“) 0008 B)

(€) &I NS $HBAd T° ($H8A) BcHE 38§ Bokr
d) & $30) 20095 I

The RF channel in a radio transmitter produces :

a) audio signals

b) high frequency carrier waves

(
(
(c) both audio signal and high frequency carrier waves
(

d) low frequency carrier waves

2.8 D0 [ErQYPTed BwE) Doesh K:HZ50 98.5 MHz, QEnJHT° @ons® &5 &
Zolo :9850 o) @HBoBES 8 B 1OR :9Bg0 SHIe

(a) 98.400 MHz 50805» 98.600 MHz
(b)  98.450 MHz %8050 98.550 MHz
() 98.425 MHz %850 98.575 MHz

(d) 98 MHz 085 99 MHz

The resting frequency of FM transmitter is 98.5 MHz. The allowed minimum and
maximum frequency on either side of the centre frequency are respectively :

(a) 98.400 MHz and 98.600 MHz
(b) 98.450 MHz and 98.550 MHz
(c) 98.425 MHz and 98.575 MHz
(

d) 98 MHz and 99 MHz
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grio - I1 / PART - 11

B8 1 ARV BATEH (HHH SLrerdo TaDod. 15x3=45
Note : Answer any fifteen questions.
31. Q088 &g 008 HWEA ? QoIS BYEHSS (grsseR) ABgDoBO.
What is an electric dipole ? Define electric dipole moment.
32. BoHen S Béy 8o eoiio Eo8 5258 ErEHBED Aot s ?
Why is it safer to be inside a car than standing under a tree during lightning ?
33. &% JrEeR) BOCHEADOA.
State Ohm’s law.
34. Bo¢5 200 mA [e=1.6x10"1 C]re &oBohs EokEE &% af ok rowe 1020
QO(SY (532PoToDH dod BHaHo HeHEok ?
How much time 10?0 electrons will take to flow through a point in a conductor so that
the current is 200 mA [e=1.6x10"1° C] ?
35. oE’BID GwE) PEE IrEeR) BOCHEDOE.
State Faraday’s laws of electrolysis.
36. 086 &rBoR &588wos® Gd@PACE PBOR Hreso EwE) Kerdd ?
What are the characteristics of heating element used in electric heating device ?
37. 0f HET8 SrEed) BOADHEDHOE.
State Fleming’s right hand rule.
38. 2.8 .2 &065 10,000 & SPandK 100 cm? Seregos® SOA &ob. scowd 140 rpm

S50 SrHos® D8EE wchINeE F¥o 3.6x1072 T (gadioenod. (88 80T
ToE) KK Denddo ERPIod.

An a.c. generator consists of a coil of 10,000 turns and of area 100 cm?2. The coil rotates
at an angular speed of 140 rpm in a uniform magnetic field of 3.6x1072 T. Find the
maximum value of the emf induced.

[ Turn over



6679

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

12

BI(@70E DAGHAS) G A Hured SIDPre TPabod.

Write any three uses of infrared radiations.

60 cc SFB (@°HeseR) EOAS 300 .ab. AEIS gty DerdabeES® oI 9°
[E530ee)) @odoDob. a8 B, (goeso 60° oS, & [rdeaos® 68 IS DOXTeY)
880308,

A 300 mm long tube containing 60 cc of sugar solution produces a rotation of 9° when
placed in a polarimeter. If the specific rotation is 60°, calculate the quantity of sugar
contained in the solution.

X-88ezr0 @og) DI e JEFHEDP DABPASOK Thod.

Write any three medical applications of X-rays.

B S BEBE yorodo 1.097x 107 m 1. BrS 1B Bw¥) ozn S8orBo HoED

BoRPH08.

The Rydberg constant for Hydrogen is 1.097 x 10’ m 1. Calculate the short wavelength
limit of Lyman series.

8B FDE drpodo @wl) SHFPEHEDO8 BO0HEDHOE.
State the postulates of special theory of relativity.

é‘ﬁgé@ 2065{’307150&.

Define curie.

SgerSe @) R Lt oFeroy Tehod.

Write any three properties of neutrons.

2.8 @oRPoHE ) ar?goﬁé)_ﬁczéa DBDoTBOE.

Define bandwidth of an amplifier.

@H0HIS ©oPHANELD GHBPACT 2.8 $SAYOR WoRHEDHE To¥) HBRES EaSeIrPSH
AcSH0&.

Draw the circuit diagram of a summing amplifier using an operational amplifier.

208 ?ogbéodeéog ©08 NS ? Bok GTTERISOE.

What is an intrinsic semi conductor ? Give two examples.
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49. Kogore 1 mA S0 FoBKOAS 100 Q8550 BOAD &l mrexS aoed a8 emf1V
$08050 28%58° 900 O R 880 BOAS argeadd ©odogrloBKos® ESHdesme
Srginsod. a8 A§IGS BIYT) € EB0E SR EODIND ©b 0.1 mA. oS
BRI @) DendSd B&ood.

A galvanometer of resistance 100 {2 which can measure a maximum current of 1 mA is
converted into an ohmmeter by connecting a battery of emf 1 V and a fixed resistance
of 900 2 in series. When an external resistance is measured the current reading is
0.1 mA. Calculate the value of the resistance.

50. BEIr SBoio g0 B DA S8 ?

What are the different types of radiowave propagation ?

geio - III / PART - III
HAE 1 (i)  (DE) Doy 548 E[IJOM a:aeenen (TGS 7x5=35
(i) ADS 11 (D 0d I BB JSXrErHo TAHo.

i) @SVBEY e &°en AcHo&.

Note : i)  Answer question number 54 compulsorily.

(
(
(i) Answer any six of the remaining 11 questions.
(

iii) Draw diagrams wherever necessary.

51. J&ross éﬁ Bardtb @) Eraxds SSrarl) FHoBok.

Deduce an expression for the capacitance of a parallel plate capacitor.

52. 55@35“) @c‘géﬁ BF B ASHITY FGoBod.

Obtain the condition for bridge balance in Wheatstone’s bridge.

53. Bo ére 8.90.95.5 PEY@ErE GHErA0SE0 TRT e Feyieo ?

How can e.m.f. of two cells be compared using potentiometer ?

[ Turn over
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54.

55.

56.

57.

58.

59.

60.

61.

14

XY- 800&® &ryerSe @Hariro 10% ms~! SKo&® &5 Bahadod. Z @fo e

1073 T (D% BOAS BB wahmod o 5 Botwod. Eeo @) $the Hpo TGRRE0

EOPE08. (EmgerS ($5850°8 3.32x 1072 kg LoBakd &rgerS eddo 1.6x1071° C)
G~y

20 0.8, Lo BOAD @8 Hmeed seowd 100 by Brin EOA God O 5 A

83050 &08%od. sPand oo 0od 20 0.8, ErBos® T egre e &l

Doty 3G ©cHIYS (B8esd S50,

A stream of deutrons is projected with a velocity of 10* ms~! in XY-plane. A uniform
magnetic field of induction 10~3 T acts along the Z-axis. Find the radius of the circular
path of the particle. (Mass of deutron is 3.32x 10727 kg and charge of deutron is
1.6x10~19 Q).
OR

A circular coil of radius 20 cm has 100 turns wire and it carries a current of 5 A. Find
the magnetic induction at a point along its axis at a distance of 20 cm from the centre
of the coil.

ol PBPanE @Bw) J0Ho (HBEESH JFParR) FHoBod.

Obtain an expression for the self-inductance of a long solenoid.

@038y Se(@eRy BOOHED DHBoS0E.
State and explain Brewster’s law.

SEE 8o @) B 0 oFEroy Tehod.

Write any five properties of cathode rays.

(B35 BBoro @w¥) &E° A8 EBorgog8 D&l FeHoBol.

Derive an expression for de-Broglie’s wavelength of matter waves.

P 2088 snere Gwg) HIV 0 DAGPASL TeHod.

Write any five applications of photo electric cells.

2.8 BASEE 32 MW Bew P5S 482 H)B SP0b. 4,UB5% DEHH o508DS NG
€ -0 [ —o o —o

éospegosé) 6@&050&. aﬁs& 3)@)@;% 38 200 MeVrre Kedol5od.

A reactor is developing energy at the rate of 32 MW. Calculate the required number of
fissions per second of ,U?®. Assume that energy per fission is 200 MeV.

& PR Sr@rold BOCHBD JBPR0S04.

State and prove De Morgan’s theorems.
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15

10 MHz %":6:@650 Ko 28 P8 BBoKo Bodd HBWE 10 mV HAD 5 kHz BoHd
B 6 mV F:HJgo EOAD JohS SBorKos® éﬁ@ééés DS HOS S50 : 9850
0835w BodS HBWEen o ?

A 10 MHz sinusoidal carrier wave of amplitude 10 mV is modulated by a 5 kHz
sinusoidal audio signal wave of amplitude 6 mV. Find the frequency components of
the resultant modulated wave and their amplitudes.

geido - IV / PART - IV

6679

B8 1 () NI Tenid (HHeB dBore SLrerdo Trabod. 4x10=40

(i) oSS e &°en AcHo&.

Note : (i) Answer any four questions in detail.

63.

64.

65.

(i) Draw diagrams wherever necessary.

T8 & (9 235868 Tog) Sr@eR) BOADHEAD0E 5B T Nlepl-oi\Estalony DA%
DHBoLO.

State the principle and explain the construction and working of Van de Graaff generator.

@508 Y EOAS HERS (D &K CSr‘étSeSﬁ IFT° DoY) DG ©AHIoL EEREEE
$&0EBes0 az)0osod. o8 dFore 0B)00AOE ‘W BOAS Aot SODIIPED
©ADHIN0E (2 BBSE Jo ?

Derive an expression for the magnetic induction at a point due to an infinitely long
straight conductor carrying current. Write the expression for the magnetic induction
when the conductor is placed in a medium of permeability “p’".

(85555200 2. 0. D). &?Sé@;éo 8?’0@5 R, aoc‘ﬁeéag L 85 8arded Co @) 8%
S0DIRE ©HoEeoSE08. IEE KPS 0B BORR) KPP o0&
(i) DS S (ii) moHES) (iii) EB0LT 0050 STl Kogss DE VoROFPRS 2.8 DEAPREY
FPHOB0A.

A source of alternating e.m.f. is connected to a series combination of a resistor R, an
inductor L, and a capacitor C. Obtain with the help of a vector diagram and impedance
diagram, an expression for (i) the effective voltage (ii) the impedance (iii) the phase
relationship between the current and the voltage.

[ Turn over
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66.

67.

68.

69.

70.

16

O00Ry Kand 5 (HRrK0S® KBEBe HE @oE) argoEIELH JEPIRY) PHOBOE.

Derive an expression for bandwidth of interference fringes in Young’s double slit
experiment.

5rd) Besb ) SEHS S Achod. ALY BIS EARIPS FaHos D HAEDDH

DRIB0Bo&.

Draw a neat sketch of Ruby Laser. Explain its working with the help of energy level
diagram.

Aab - Swe8 SPowd Ew) JT2Er) Bak HIBLD DHBoBo’.

Explain the construction and working of a Geiger-Muller Counter.

%}E&ng ©0& dWB? INBS %Eaﬁfggés &%) 28 airoRHaHd 58§£ RO DX
FHoS0E.

What is meant by feedback ? Derive an expression for voltage gain of an amplifier
with negative feedback.

o5 @) delo S00akn HABKD IHB erf BArTrHE® HBoBoE.
Explain the principle and working of RADAR with neat block diagram.

-00o0-



