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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.

PART-1/1_2.

30x1=30 Uzl §T () e
~& 12 S E T e e b (i)

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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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

: (ﬂd'yd“/./?ﬁéb/‘:djud/ 2 cm :,u’u;wu,guf 10-7cm-1 ;'JC'/&/UD
9% 104 NC-1  (b) 45x104NC-1  (a)

18x104NC-1  (d) 9%x102NC-1 ()

The electric field at a point 2 cm from an infinite line charge of linear charge density
1077 ecm™Lis

(a) 45x10* NC~! (b) 9x10* NC~1

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

¢ < GBI 3

SRy, (b) }.'l/.l:-vu%jﬁ (a)
58, @ ik ds  (©
Which of the following quantities is scalar ?
(a) dipole moment (b) electric force
(c) electric field intensity (d) electric potential

K il q1£ 9 u/afm.,/w@}qu A q u/i’/.uzé'.lgéjg.lﬂﬁ Tl qp sl q JE L

£
2
q 92 q1
(i] (@ 1 © o ® n @

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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100 +2% (d) 1000 +2%  (d) 1kQ +2% (b) 10Q +5% (a)

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%

LU S b T S ps W 6
e dwerzd (b) cdredord ()
PR AC LA S e F0d02E ©

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

eI AL L 7
L (a)
el Py
< /52 el ¥ (o)
U (@) » (b) ()

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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« nlje DCAC  (d) LU DC s AC (o)
Transformer works on :
(a) AC only (b) DC only
(c) Both AC and DC (d) AC more effectively than DC

: %V@J&’}&)ﬁc%ﬁ/d“/.ﬁ&/&ugu@AC
Joo(d) oM  Fewld ) el ()

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

z r e
Uiz A § Ve ol Vi, Vi g e bbbz (i 240V AC. f% 2 LCR
60V .51 120V,60V  (b) 80V .4/ 80V,80V (a)
40V 4180V, 40V (d) 120V 41 240V, 120V (c)

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 and 80 V (b) 120V, 60 V and 60 V
(c) 240V, 120 V and 120 V (d) 180V, 40 V and 40 V
_AC.¥ ety 510765 DC 16 5 A
2 5A peak (b) =/ 50 A rms (@)
S sty (@) 2/ 5Ams  (0)

A DC of 5 A produces the same heating effect as an A.C. of :
(a) 50 A rms current (b) 5 A peak current

(c) 5 A rms current (d) none of these

10

a1
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et AGUS USRS e 5890 A UG KD LIE (S 12
5880 A .5/ 5900 A (b) 5900 A ./ 5880 A (a)
5880 A .31 5870 A (d) 5910 A 51 5900A (o)

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

JG%JG’)LM6/5;+(}lfdw&”/’;%’%::f~%b‘?k@f:‘gﬁ/d’ﬁéaay%ﬁcud/f.,. ,fu“ﬁ 13
¢ st
Snfi ()
Senfriiin
S el }‘ulq}'(‘ﬁj' ©)
S Foenl s Fg s (@

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
)  Varies between maximum and zero

(
(c
(d) Varies between maximum and minimum

et I3 L 60° i
1468 (d) 15 (o 1414 (b) 1732  (a)

14

The refractive index of the medium, for the polarising angle 60° is :

@) 1.732 (b) 1.414 ) 15 (d) 1.468
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10 (d) 8 (o) 4 (b 2 (a)

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

J5 mm and /7 mm. What is the value of m ?
(@ 2 (b) 4 (c) 8 (d) 10

¢ ‘abﬁ%bdjg)ﬁqﬁ% VU/LJJ“;'@/)J:/;}?Z:UZJYQ
552 (d) 453 (o 2-51 (b 6—>2 (a)

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

@) 6-—2 b) 21 © 4-3 d 552

“Zie BE YA S GRS (d) Uil (p) Wiy (o) WA
dep (d p.e,d (0 d,p,e (b) epd (a

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

(@ epd b) dpe © ped (@ doep

e G Ldeiti X Jolerd A 2
= QUISA S ITE 2t ()

= eIdAluiul e (o)

= I Su A (Q

3Lttt (@)

The energy of a photon of characteristic X-ray from a Coolidge tube comes from :
(a) 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

15

16

a7

18
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S AU —136eV UYL L 12 Pkl 19

—6.8eV (d) —272eV (o) 272eV  (b) 13.6eV  (a)
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 (c) —272eV (d) —-6.8eV

e FSCE S SHE3as 20

S () A (@)
LS (@) St ©

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

¢ Qﬁ/".gﬁld/.gzu/r_i/w?.‘a 5x 1014 Hz x5 q}(”td/ ﬁr’ L2
Ads (b) Ly (@)
U (c) » (b)  (d) 2 He-Ne (o)

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
(c) He- Nelaser (d) Both (b) and (c)

DB 4SIB sl pALY o Laled 22

g (d) VLG ik (b) A ()
The nuclei ;3AI% and 1,5i%8 are examples of :

(a) isotopes (b) isobars (c) isotones (d) isomers
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: c‘-&ti}"j/i(u’!-l:@g 0.03 amu Jﬁ)&‘f/{g&aﬁu’bcf/
2793GeV  (d) 2793 MeV (0 27.93keV  (b) 2793V (a)

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

7/

t e I8 & St s
nuNa*  (d) uNa® (o) 15P%  (b) 157 (@)
The radio-isotope used in agriculture is :

@ 5P (b) 15P%2 (© 1yNaZ (d) 1Na

: @,&;;L,-@L/@;;;L&{_‘,g il EeE .:ﬂd//’,b" n }j.-%)’uﬁ:rc/%/
Uk (b) =l (a)
e Ao (d) = (©

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

: u.‘.'u’;/i‘!/-"zlﬁ &/.,.J)/
creUeduy; ) ot JEeAnder @)
YU 8 (@) LR LC 6T & (o)
In a Colpitt’s oscillator circuit :

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

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

23

24

25

.26
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62 % Ve (d) 241 (o)

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) 1. will decrease

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

P RTINSt S
< b et /ST (a)
e dndberp LS (b)
byl arlphy @ﬂ”u’ﬂ/, KU1 ()
e btendTOl e, (d)

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

sty SF R U Kk, 29
3T (a)
ek (b)
U e Sk nle 15T (o)
LIS $ses  (d)

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

[ gtg‘ / Turn over
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Lune P P i Ut S e 985 MHZ 5450 35K 17 FM
98.550 MHz .+ 98450 MHz  (b)  98.600 MHz s/ 98400 MHz  (a)
99 MHz 4 98 MHz (d) 98575 MHz 4 98425 MHz  (q)

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

PART - II/ II-&u{

15x3=45 _Za 2l e rn s

Note : Answer any fifteen questions.

‘ébg}J/“utf»LJvu’f’L (3/. ¢ ‘LQ/JVU%)L}“/.

What is an electric dipole ? Define electric dipole moment.

¢ ‘aUJ,’.(L‘%JQJL"L/;}%L&/)J(tq/é:/ﬂcc/Kuu»d:gﬂ/&

Why is it safer to be inside a car than standing under a tree during lightning ?

AL

State Ohm’s law.

Cibx 200mA s KL pUIEEL LS 100 = 5L Srg
[e=16x10-19 C]

How much time 10% electrons will take to flow through a point in a conductor so that
the current is 200 mA [e=1.6x10"1 C] ?

30

31

32

33
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(Faraday’s laws of electrolysis)-é Ukt b Ok &.51/::’ 35

State Faraday’s laws of electrolysis.

pelorP W40 Al b Jeit ez S Gs 36

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

YLK L 37

State Fleming’s right hand rule.

{1 140 rpm U7 - 100 cm?2 56U mle 2w 2L 10,000 W LIt <6 ac. L1 .38
e (emd) SudF i It e /e (L U 36 x10-2T a5 s
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 3.6 X102 T. Find the
maximum value of the emf induced.

eGP 39

Write any three uses of infrared radiations.

v 60° Jyﬁ/ﬁ.c‘-éﬂ@uﬁf 9°{£¢Jﬁ&; V“AEIQ'.J% K4 60 ce ufJ}J‘ UJ 300mm I .40
_E_ A Frr ¥

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.

S B G|

Write any three medical applications of X-rays.

[ gtg‘ / Turn over
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The Rydberg constant for Hydrogen is 1.097 x 10’ m 1. Calculate the short wavelength
limit of Lyman series.

_éuy. :,L'aﬁ/g"‘&:}ju{";d/oéu!

State the postulates of special theory of relativity.

=y

Define curie.

i~ ayﬁuﬂ}//&u"l}’x

Write any three properties of neutrons.

“E S SUs St e ST

Define bandwidth of an amplifier.

_ZL/L”U/GK/ML}”/.L;«}‘J'/CJT/?VQ LML/UW’K@)‘J'/CJT&{Q

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

-/.“;uglﬁ‘u ¢ Lalﬂfl/(:d}}

What is an intrinsic semi conductor ? Give two examples.

42

43

44

45

46

47

48
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§ (em) G207 1V 2 P dnds 1 mA sbiestiz < 1000 el 49

QST deryr Gbdicaa VU AL RSt o caipg™ 900 O sl §
Skl esre Qbdl 01 mA £ $Utie

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.

¢ oI g dLts 50

What are the different types of radiowave propagation ?

PART - III/ ITI -b‘ug

7x5=35 < SUsa A ) e
Ezlety gde e 11 8L (i)
MG e Uy (i)

Note : (i) Answer question number 54 compulsorily.
(i) Answer any six of the remaining 11 questions.

(i) Draw diagrams wherever necessary.

L LIS 51

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

SR L bt 52

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

¢ ‘LD:M:U'L’&“ C/J/Wg}/é UJLE)JLML/JWIK/}%}?%’ 53

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

[ gtg‘ / Turn over
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UL Il B 1073 Toc Jb$ife A5 104 ms—1 A2 LIS U LAUFXY
_E b B Uil Mo WS JEANAL AT g
(& 1.6X10-19 C ¢ fKullys 1 332 X107 kg =L S

b
L& LA e Sk 5 A ul (gp & 100 ZotUtUisie 20 cm Sdk LS
-é()’“‘o{l.ﬂﬂtﬁgéisé 20 cm c/}
A stream of deutrons is projected with a velocity of 10* ms~! in XY-plane. A uniform
magnetic field of induction 103 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.

ESepL L duniSad

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

= oy AT LY

State and explain Brewster’s law.

_éﬁgay}‘?égé:@/({/?ﬂ) Ufb/"d“/.(j}

Write any five properties of cathode rays.

_é;uw&”;ﬁdk&réawwti Jf/..df

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

e b\ B s

Write any five applications of photo electric cells.

54

.55

.56

57

.58

59
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8 QUil S P AI S K 3L pUBS o050 28 32 MW A Il 60

< 200 MeV (U}

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.

b e AL S 61

State and prove De Morgan’s theorems.

BE e Gre g < sB1576F 5 kHz S0 JbE/SF 10MHz 207860k 10mV .62
L P L S 2GS L S e 6 mV G

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.

PART -IV/1IV.&i

e,

4x10=40 Szl tobd ()
Ml e AUy (i)
Note : (i) Answer any four questions in detail.

(i) Draw diagrams wherever necessary.

_E LIS St L S ZE el eSS 63

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

W W »uﬂgﬁ/&»&,u’;g{;ioguﬂmﬁ,ﬂﬁcg,u’d@f’ Lt il 64
S L TSy

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".
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C ST LML YU R K =r 1 20L P bl iz y okl 148 (emf) Sz dlis ]
/)’5/(}”/. (iii) «mBe (ii) @J}:jf @) : L’/.’féd’ilac«’/l#'cuJLGMJL’W}’LGJ’.@-%
Jw;.‘.’ uy‘né({j}u

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.

_E B LSS G f e il

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

_éé’ﬁ&d‘@&:d‘cud/il}i/&l?’l@l&i'widuvggjﬂdu

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

_E IS s SR B

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

~é}’/b}"lwgé£ﬂbéjuéaﬂ/cJTVng.«g,?(j) ¢ LL;I/Q(:_ Ly

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

L DAL E UL RADAR 258 Ll sl lof]
Explain the principle and working of RADAR with neat block diagram.

-00o0-

.65

.66

.67

.68

.69
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