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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.

@Ko -1 / PART - I
ASoE: (1) o) BHoD Sdrgrdo ax08. 30x1=30

(i) NS TPeurd (HEgEmcire Hod GBS Q) JoHESos B eYS
&8E%0 SB35 HoobS QEGraeR) TPaDHod.

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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DS (’:93'8"@& EOA &g &) S 208 & Doty 3G derod DS :si@?ﬁ)&
&& )0 DS

(a) &¥o Jende (b) &¥o eH8800R

) &go e (d) BHoHHH WoAS Srdo B

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) at a distance more than twice

w508 K EOAS 2.8 &5 DD Jolds 1077 0.8, ~1 4D éiééé’s 220.80. &rsos®

Ko Doty $& DS 8 3BS Do ?

(a) 4.5x10* NC~1! (b) 9x10* NC~!

() 9x102 NC~! (d) 18x10* NC~1

The electric field at a point 2 cm from an infinite line charge of linear charge density
1077 em™~1is :

(a) 4.5x10* NC~1 (b) 9x10* NC~1

() 9x10>2 NC~! (d) 18x10* NC™1

BIHS HBETerS? D6 ©bF ?

(a) YOS (grsdBo (b) . DS 2o

(€) DS 58 dS (d) DS S
Which of the following quantities is scalar ?

(a) dipole moment (b) electric force

(c) electric field intensity (d) electric potential

q S0BAW q, BITen 1’ B80S &IPS q;, g, EOROT 2erd BB q,, q; B EOROT
2er8 o JPS Jod ?

q q 2
@ 4 ® 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 2
@ g R © 1 (@ [3—;]
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2.8 S QB L80 BB SE 5850, Se0x), SO B Y. © DSBE0 Dend :
@ 10Q +5% b) 1kQ 2% © 100Q 2%  (d) 10Q 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% © 100 Q +2%  (d) 10Q *2%

2.8 868 é?ﬁzﬁaég reqeineds® eleono &%o FR)G-lgrof BKD SOIPAID.
NoLKHE0E @b (520& BON &0onod :

(a) @B THESE0 (b) @& IS5EES

(€) C5ES EPD e EHS (d) 03RS ERH 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

8 C;SSséé?’.g)é:é‘s, ééo:(\;) ﬁc’?g@é

(a) ?géom =Jelholela)

(b) & 22088 ¥ SEPKED BTBHE SoLwod
(€ aRBS D) PSP errEHE Gotnod
(d) (b) B (c) Bokx»

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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4
ErQEE BB B Bigod :
(a) AC Sr(&D (b) DC Sr(&3D
() AC &8d5» DC Bokr (d) DC&o& AC&® 808 (Hersdirddorne
Transformer works on :
(@) AC only (b) DC only
() Both AC and DC (d) AC more effectively than DC

o S0 AF)HS éé}i@géﬁé} EB0e5:%0 0203 O wdTes geKo

(@) S &rmeS (b) )é5 BoR (c) . % BoR) @) B

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

(a) field magnet (b) splitrings (c) sliprings (d) brushes

2.8 dSHesb 8D ééﬁégéﬁ, 240V A.C. 3508 e9:0005°052808. e@koaeto 38 Vg, Vi
000w V- o Denden HSBdre :

(@) 80V, 80V 8cin 80 V (b) 120V, 60 V 850 60 V

() 240V, 120 V £805 120 V (d) 180V, 40 V 8050 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 :

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

() 240V, 120 V and 120 V (d) 180V, 40V and 40 V
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5 A Gw¥) DC, &r9d B8 3R 80A &) 0.2 w088 &rBol IEH ¢¥)8 Txod :

(a) 50 A rms $80¢5 (b) 5 A e&6E E00¢
(c) 5 A rms %005 d) 23D =%

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

TS DDFE’, $EX D8Bwo T EBorGLie 5890 A. RFE) HoBc airodd-RFE) Twe
Q008 SLOHGTeD HEXM :

(a) 5880 A 8050 5900 A (b) 5900 A Ho8osn 5880 A

(c) 5900 A 8050 5910 A (d) 5870 A 8050 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

a8 &ééﬁ;éﬁo $009 =08, HIHZ0 Aok DINoS&ok. HIHB0 (B5oDIYE 28BS
08 Gn¥) SN :

(@) & 8%

(b) DB88S® o8BSO Gotnod

(c) BP0 SoBcsw o 263652366 APBoET 000D

(d) %8R0 BBAw EHo LGy LrBoEP GO0

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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(oSes &0 60° g0 Boog) 855 Koes¥o :
(@) 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 © 15 (d) 1.468

SrgeoS @) Bof (HBeKod®, m $8a%»  (m+4) &8, BoRe TGITEeD HEIM®
J5 mm 80 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

TS H85rHE’, S SoEend d& KBY Ao @oE) $8He T &X)Y
B5y08 ?
(@ 6—2 by 2-1 (c) 4-3 d 5-2

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

(@ 62 by 2->1 (c) 4-3 d 5-—-2

QOIS  (e), [B%rS (p) B ErgerS (d) o T8 Y wITRY 08 DHHEHY
(Bsoos® 8
(@) 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 @ dep
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éo°®§ s 00D FenSE wdogep X-88p0 @Bog) FHrS DwE), I§ 8 %09
008 :

a) oF0 Y AT JolFSe Gws) KB ¥

b) oFo ¥ soirdw EnE) N8 $§

Q) TES VTS BwE) KB ¥

d) egéoés HBXen do(Bsheao

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 H8ETenh) @) IS EES° TS DoY) 38 ~13.6eV. R B 48 :
(a) 13.6 eV (b) 27.2eV () —272eV (d) —6.8eV

The energy of electron in the first orbit of hydrogen atom is —13.6 eV. Its potential
energy is :
(a) 13.6 eV (b) 27.2eV (¢) —272eV (d) -—-6.8eV

8es® é)cﬁaééq)@éozéa 8 esgrdore DB :
(a) ©°08 Bw¥) BeasoodH ?om;oéo (b) =08 By Vo %q:oéo
(€) S°08 TwE) DBCHIYE dzpodo  (d) 08 Ew) SYobdD JTPoEo

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

et Srgesrs 6388w @BwE) edodl FL:H50 5% 1014 Hz @0ndSE, 8198 o8&
DO ©F 68S0 Ko Eb’se'isé)cﬁ)egéq)‘e’)@&)& &8 Tob ?
(@) READO I o508 (b) &rd Swb

(c) He - Ne 8esb (d) (b) %8650 (c) Dok

The threshold frequency of a photosensitive surface is 5x 104 Hz. Then which of the
following will produce photoelectric effect from the same surface ?

(@) Sodium vapour lamp (b) Ruby laser

(¢) He- Ne laser (d) Both (b) and (c)
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13A1Y 805 1,512 SoSsren B8 amrseSeen |

(a) ke Hen (b) @RBerSen (€) wRBestSy (d) o85G
The nuclei 13;AI* and 1,5i%8 are examples of :

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

2.8 283 Sol8o BwE) (550°8 %50 0.03 amu. R 205S 38 :

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

(@) 27.93 eV (b) 27.93 keV (€) 27.93 MeV (d) 27.93 GeV

SgPPno8® GDBrACE TERP-0®S |
(@) 5P (b) 15P* () 11Na* (d) Na*
The radio-isotope used in agriculture is :

(@) 15P% (b) 15P* (©) 1 Na? (d) 1;Na*

BooSBE S8 YYEWES o8 Soreto Gng) ;RBS &eren NG o GH)Y
Brow. S erten HHE $02050RI :

(a) &P Hew (b) @RBerEen

(c) =Bty d) 23D =

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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S0 o SErgss®

(a) BrVBS HEarE eBITrACBDEEOE
(b) 752 owd &STrAoSES0E

(€) EsR ISR BBTRES &HDrA0BRED
(d) BFDLE EHRAPAOBDED

In a Colpitt’s oscillator circuit :
(a) capacitive feedback is used
(b) tapped coil is used

(c) no tuned LC circuit is used
(

d) no capacitor is used

2.8 [EQR0 D) errdto &R 22088 SO0 05 S ) 8K &% 205S 635)
AR, B 8805 ©h%o TR, T :

(@) Vg 0085000 (b) o 8rsod

(€ T 0685900 (d) Ve ©8855%08

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 oY) S5BRSS ©0DHANE g 85585 ©568%0 @bdoso ©00F0FY :
(a) @ alHE 3oy Lo

(b) o ©HETHES &G0 whBo

(€) o OHEHE FPTE 0o 86 38°508° Sowogo BHoTe Goook

(d) ©B EB0t5 DoHo@S &HESmo ©HH0s

Since the input impedance of an ideal operational amplifier is infinite :
(@) 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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2.8 BE&RP (ErS)ebs® wbad IS &) Tb

(@) @B RS

b) T 33 w6uHs I

(€) @A 2NS) HBED 3@ (BN D5 &) Bokr
(d) & $3)) 5280695 3,

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 DDA0 [ErQPTHead TwE) Doesd T°R:39F50 98.5 MHz. EnJHT° @one Eree &
Zol%o :59850 R0 HBoBES SIS leTonvigteks] : 9850 HHIe

(@) 98.400 MHz £8050 98.600 MHz
(b) 98.450 MHz £:8050 98.550 MHz
(c) 98.425 MHz £8050 98.575 MHz

(d) 98 MHz %8650 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
() 98.425 MHz and 98.575 MHz
(

d) 98 MHz and 99 MHz
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geio - 11/ PART - 11

B 1 DI BT (HHeH SrErio TEHod. 15x3=45
Note : Answer any fifteen questions.
31. Q088 agehiso 008 NS ? QoIEE By (grsoeed) AtDoBOE.

32.

33.

34.

35.

36.

37.

38.

What is an electric dipole ? Define electric dipole moment.

HoToyen S[YPE DY 8ol sokEo Bo8 5258t ErEhHED Do HgBo ?
Why is it safer to be inside a car than standing under a tree during lightning ?

.5 Jr(Eed)) BOCHEDHOE.
State Ohm’s law.

€30¢5 200 mA [e=1.6x1071 CJre @otoh® Sorgb & a8 Hokhdy Mome 102
QO (H58P0ToHE Dod HHIHo HEE0 ?

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] ?

QOEBID Bw) FEE SrEeR) BOHEAOE.

State Faraday’s laws of electrolysis.

ae;@E $pB0R &H88008° SHBPA0D S0k Sredo @Dé& $er8 ?

What are the characteristics of heating element used in electric heating device ?

20R HAETB m(Erd) BOCHEHDOE.
State Fleming’s right hand rule.

28 .8, 25066 10,000 $¢ SPowS 100 cm? Feeegod® DA Gob. seand 140 rpm
SShoh Sios® D568 wuHmos FBo 3.6x1072 T (Fnikonod. (H08 a0dH
@oE), 508 Do EHFEoE.

An a.c. generator consists of a coil of 10,000 turns and of area 100 cm?. The coil rotates
at an angular speed of 140 rpm in a uniform magnetic field of 3.6 x10~2 T. Find the
maximum value of the emf induced.

[ Turn over
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40.

41.

42.

43.

44.

45.

46.

47.

48.
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BI(@70E DEART) @B0E) A et GHAFTeRH TPaDbod.

Write any three uses of infrared radiations.

60 cc SHY ([@°HerR) EOAS 300 .8, PEJS gy P erddnebs’® sodSYE 9°
(8550657 @oB0DOB. &8 IBY (goeso 60° LONHE, & [Hesos® SNSRIV ]
88)0508.

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-88er0 @BwE) DI Lot JEGHEHI DATrPASOL TPeHod.
Write any three medical applications of X-rays.

6" aS% DEBG Joroto 1.097x 107 m ™1 SeS BT G esm S8orBE0 HOE

E0RPI0&.

The Rydberg constant for Hydrogen is 1.097 X 107 m~ 1. Calculate the short wavelength
limit of Lyman series.

@”)%é F D, drpodo Gl SHFPEHEDO5 BOCHBOH0E.
State the postulates of special theory of relativity.

E580 AED0S0E.

Define curie.

S5 g DI Hore OFeren TPeHod.

Write any three properties of neutrons.

2.8 ©oRHAHE FoE) a5oEED AEIDoSOE.

Define bandwidth of an amplifier.

SSTASS 903)HHEH EHTrROD &8 é&))&oﬁ 80NHE SE), ééﬁ&g&_ EO3e(rrsod
AGHO&.

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

20(BYE BoEEE @0l DWA ? Both GITBBRIKOE.

What is an intrinsic semi conductor ? Give two examples.



49.

50.

IV' CAREERINDIA

13 6679

KogZore 1 mA 8005 SoSHONS 100 O AB° G0 EOAS a8 mesS®ues a8 emf1V
S5o8350 8BS 900 O ?\86 QB LB0 BOAS ar;géoéc‘b ©5P0rRoBEos L.&Ho&nesm
SrGREos. 88 MBS BRIQYR) & 8Bl B&0RA E°ODIY @& 0.1 mA. ©anS
BRIQYR) B0E) DendSido Bosod.

A galvanometer of resistance 100 ) 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 ) in series. When an external resistance is measured the current reading is
0.1 mA. Calculate the value of the resistance.

BEE® $Boio TG00 BT DA BB ?

What are the different types of radiowave propagation ?

grifo - III / PART - III

HHIE 1 (i)  (DF) Doxg 54 8 SHIJO® esarenen (F°50IN. 7x5=35

Note :

51.

52.

53.

(i) ADS 11 (HH HHod VIV ©BoBE SHrgrSo ToaHod.

i) ©IIEHS o LYo Achod.
i)  Answer question number 54 compulsorily.
ii) Answer any six of the remaining 11 questions.

iii)y Draw diagrams wherever necessary.

ISEvvteY: Tl 'f.gés Barded @) §raxds SSra) FHoB.

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

55@35& @éé’s OF ersBRD ASHEPR) FHoBod.

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

BO& 08P 3.90. 9. & @8%@53&35 &O@rA0SE0 T der S¥eteo ?

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.
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XY- 008 &rgerSe (Hardeo 104 ms~1 5K08° (FPRF Vohadod. Z eFo b

1073 T (@860 8OAS D868 wahmod FEo DA Bnotwod. B Gng) S 550 TgRPB0

EPS08. (BrgerS (8385078 3.32x 107 kg Bcin &regérsS eddo 1.6x10719 Q)
Gl

20 20.80. agBo EOAS el HEeed oS 100 HEy S LA sod O 5 A

EB0e5 B:8%08. oS BolEo oD 20 0.8, KPSt ) e DT el

Doty 3G ©cHINS (B8eao ERPK08.

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 1027 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.

orof PPBTean& SBwE) oo (BEES% K)Eﬁﬁﬁﬁb& PHOSo’.

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

(@038 Sel@Ry BO0HHED DHB0S0E.
State and explain Brewster’s law.

6 8o @) HI Bl ©FEred T°EHod.

Write any five properties of cathode rays.

(B8 SBorio BwE) &SR8 EBorgo%8 D&y FHoBok.

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

P Do(8E Hoero @E) VBV 0 DIGFASLKH T°EDHoE.
Write any five applications of photo electric cells.

2.8 BAPES 32 MW Tén P 80 58 BB0H. o,UB5% 280D 9dd8nd DN
€ QQD —o e)o — 92 o !D_n

Soggeods 8800, a8 DNGE ¥EJ 200 MeVrr KeboSod.

A reactor is developing energy at the rate of 32 MW. Calculate the required number of
fissions per second of 4,U?*°. Assume that energy per fission is 200 MeV.

& IS Srgred BOCHED AEPRH0S08.
State and prove De Morgan’s theorems.
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10 MHz 3"6:?{9)26?30 Ko a8 58 S8oio B0HS HOWS 10 mV HA 5 kHz $0HS
DO 6 mV :Hg0 EOAS JohE S8oros® éﬁé}é@éﬁ DS HOS BB 8950
20850 BoHd HOWehen Qo ?

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.

geifo - IV / PART - IV
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B8 () DIV Tenid BHoH JSBorr JEFEEso Teahod. 4x10=40

(i) ©INEHI e Fdyen Aol

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

63.

64.

65.

(i) Draw diagrams wherever necessary.

T8 & (5 225868 @) Ar(@eR) BOCHEADOE £rBA%w TR TR BAw DS
DHBoSok.

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

@508 sy EOAS HIERS (Ddares & égéé’s AFT° DoY) D& ©ALIoS 8 8%
3808 Bes0 Sglaletalelal o8 dEone DQTDNOE “ BOAS S0t S0DIRPH
©AHI0E (D8 BPHE dod ?

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’.

(DEegEomah .90, 9. aéé@;zﬁo BRRZE R, 20886 L B0 8ardeb Co @) 8%
50)RHIE HKogelosadod. 388 KSR 0B BOHBRY B JcHos®
(i) DS FBF (ii) 2oDES) (iii) B30T 005w SFFE ey D FowoGEB 2.8 VAP
FHOFE.

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.
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66. CHOM) KanS {5 (HAPKOS® H;BEGe HGE BwE) e5oEIED JHPFRY FHoSOE.

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

67. &rd) B @o¥), IEHB R AcHod. aéé BES oS arcHos® wed HIELH
DHBoSod.

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

68. Aeb - S0pb 0wl GnE) o) HHBan HABBD HHBoBOE.

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

69. $&argE woB DS ? INBS HEES &) a8 AroPHEDHE FBE RS JLFIRY
FHoS0R.

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

70. TwE GwE) Sr@o oA HIBH IHH &S EArTrHE® DHBoSo’.
Explain the principle and working of RADAR with neat block diagram.

-00o0-



