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1. eAldemiz]l 2 [@Qgagasdl [gad 214 G 93 «dl?

(A) ~yed/sdo (B) die2/Hl2R 5
(C) oya/gdol-l (D) GuHigl 25 ugL «l i
Which of the following cannot be a unit of electric field intensity?
(A) Newton/ Coulomb (B) Volt/ metre
(C) Joule/ Coulomb - meter (D) None of the above.

2. o gdol dloreiredl 25 591 <7 |l /A, Ao Wl 0.4 2rael Yewsly Gl 30° -l
v Al 52 8. dell W ARl e olild Yeu g4, |

xy 2

@ g s B) 5 - |
(C) —53? Yo (D) GuR Hidl 25 uel «el }

The value of Lorentz force acting on a particle of charge ‘x’ coulomb moving |
with velocity ‘y’ m/s making an angle of 30° with uniform magnetic field of
0.4 Tesla is : , }'
(A) xy/10 Newton (B) 2xy/10 Newton

(C) 5x/y Newton (D) None of the above

3, Yorslu gonl vis [Qoraudla 591 W Al diReed olnd Heu, 931 i Jasla 8z
CEERTRPIE €l R HedH ¢y 9,
The value of Lorentz force acting on a charged particle in magnetic field is
maximum when angle between velocity and magnetic field is :

(A) 120° (B) 0°
(C) 180° (D) 90°
4, Al [Aggdaiani, goedl [faHl eria gdl disldd uy gl 8,
(A) adasr (B) uilu o
(C) WRAGMUISR (D) €ldadaisi
The path of a proton entering into a uniform electric field in the direction
of field is:
(A) Circular (B) Linear
(C) Parabolic (D) Elliptic
5. x 5401 [QovRedl 25 591y Hl. /2. dotell B 2udldi uuied oisld dani 45°

VIR E1UA 2R 9. dedl YR dRldl ol ey 2.

A particle of charge x coulomb entres an uniform magnetic field of B Tesla at
45° angle with a velocity y m/s. The value of force acting on it will be
(A) xy/B Newton (B) xB/2y Newton

(C) XyB/y/2 Newton (D) xB/y/2y Newton
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i 6. 290 =

qoir/#|232
: (A) 2 (B) 2xq07%
| (C) WIx10* (D) ©
i 2 Gauss = Weber/m? .
l (A) 2 B) 2x 10 f
(©) 2x10* (D) 0 .if LiE i
7. Hsudadi uulsirlFs Aoit] wre (%)T = 2 \P\ mm#{y |

According to Maxwell’s thermodynamic relations (E)T =

v
@) (55), ®) T1(35),
op aT
© T(ar) ® T(3p),
8. AHA] - uusel ulsul |
For Isothermal - Isochoric process
a) G,-G,=0 b) F,-F,=0
¢y U -U,=0 d H-H,=0
|
9. ot Rl G IRl Mg a2,
Gibb’s potential is defined as
a) U-PV+TS b) U+PV+TS
&) U-PV-TS d) U+PV-TS E
10. luited A8 Aol AR quy dRiqmial s e ? f;
(A) eRuidl 2uclell 100 Hlez l3 - ueelaui
(B) AYxde R Fg

(©) mami

l (D) HGe2 AR W

Rice takes longest time to cook at
(A) Insubmarine 100m below the surface of the sca
(B) At the sea surface

(C) At Simla

(D) At Mount Everest

1L ] (21daioidls) goul [Grargl vis
Adiabatic pressure coeffiecient of expansion

(A) B, =1/P (3P/3T), (B) B,=1/S(35/3T),
(©) B, =1/T(dV/3T), (D) By=1/P (3P/3T),
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12.

13.

14,

I5.

16.

(C) (—gE/m) - (qvb/m)
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gl ary W (%%)T =

For perfect gas (—g%),r =

(A) R B) 1
© 0 (D) P

s Arsdiglemi 6.28 2uciedl Radid Goiflu fm aousasi »09e 9. Wi 3B
8 teeliled 2ugla Jeel? ( %1 4, 10° gdot/sla. 8)

In a cyclotron magnetic field of intensity 6.28 Tesla is applied . What is the
resonance frequency to accelerate Proton. ( € ., for proton is 108 c/kg).

(A) 04x108H, (B) 0.5x 10°H,
(C) 108H, D) 2.0 x 1081,

UR[MS B2 21210 0,025 seiot [BoreiR 219 1070 [l geumie 2l 5914 400
Ale2/Hl. Al i Rovdial @] wisaimi 2udd 8. suiel oL Wl/A% wa,
A particle of charge 0.025 coulomb and mass 102 kg . Initially at rest is subjected

to a uniform electric field of 400 V/m. The acceleration of the particles is
m/s?,

(A) 107 (B) 10!

€ 101 (D) 1010

0.02 i [AorotR trR1adl s 591 el Roriiad B ui 15 <y opn 2»ded 8, dl
‘B’ <l [54a ug.

(A) 50 die2/4]. (B) 750 dle2/Hl,

(C) 7.5 dle2/Hl. (D) 200 dle2/4].

A particle of charge 0.025 coulomb experiences a force of 15 Newton in a uniform
electric field ‘E’ . Then the value of ‘B’ is

(A) 50V/m (B) 750 V/m
(C) 7.5V/m (D) 200 V/im

q ForeRdl 3s 59 RBgada E=Ei da geisly dx B=B] aad Beass

V== Vk 4o 4 ervid i 9. 591 U3l x-a2s a =
A particle of charge q is subjected to a region having electric field E=TE] and
magnetic field B = Bj with a velocity V=— Vk. The x component of acceleration
of the particle a_

(A) (qE/m) - (qBv/m)

(B) (gE/m) + (qvB/m)
(D) (-gE/m) + (qvB/m)




17. 3 seiot [or™iR dadl As 590 E =— 2 X 10%] dlea /4, i [Qgadat dan B =— 10k

7 2udlel Yotslu it HRIAl [BRARME § 491 WA e Ui 4t ol s14d B, dl) :
22
A particle of charge 3 coulomb moving in a region of electric field E=— 2 X 10°]
volt/m and magnetic field B =— 10k Tesla with velocity v experience zero force, 3
then v =
(A) —6x 10° | m/s (B) —6 x 101 m/s '
| (C) —2x1041 m/s - (D) 2x10*] m/s SENCEN [
/077  TNON\
| 18.  oflont @A G e (%g—)T = 5 ;/_:{r H H
For gibb’s function G, (32 ) = R e/ "‘
JALsrS -
(A) P (B) V
(C) S (D) U -

19. Ad-R-UL W HRC -C =
For Van-der-wall gas Cp 7 O P

(A) R (B) R (1+2a/RTV) ;-
(C) R{(1-2a/RTV) (D) Zero n
Vv d
s i) il = .
Vv dp
[T(W)P—V]E Sl
(A) aV B) C,
<€ C, (D) RT
2l %_% = (smiLopdGui8.)
1/L (dP/dT) = (Where L is Latent heat)
(A) 1(S(V,-V.) B) I(T(V,-V))
(©) 1/(T(P,~P))) D) 1/(S5P,P))
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22.

23.

24.

25.

£ollgl 54.24 mm of Hg oveell q8Rrl st Wl Gesctel [Bigei dtudiani ddl
Ryl el ARyl eondl welld Gesas [Big 100°C 8. arlaedl i Gwut 537
Yadl /o wid [Gfre se 1674 A 9.

Find the change in temperature of boiling point of water when pressure is

increased by 54.24 mm of Hg. The normal boiling point of water at atmospheric
pressure is 100°C. Latent heat of steam is 537 cal/gm and specific volume of
steam is 1674 cm’.

(A) 2K (B) 1.5K

(G B (D) 1K

0.04 gdiol [AsyeiR 41ad s 591 B=(31 —2j+5k) diee/Hl. i [Rgyada 2
B=4j 2ual wud dosla fomiall uur A 9. ol s9idl 421 21 m/A. €l dl
Asil UR ALl oldd, Hiels 524 ?

A particle having 0.04 coulomb charge is passing through region of electric field
E=(31— 2} + Sf() volt/m and a magnetic field B =4] Tesla with a velocity 21
m/s what will be the magnitude of force acting on it?

(A) 054N (B) 54 N

(C) 276N (D) 540N

Bl ARl 22 MH, dl 2qelfEd 29 2id 0.55 Hl. «l ] Bieen 814 9.
SPRleded AP 5241 Hi2 ov3dl qotsla G Fod Awuid sAgut.

($92R0ee €01 3.3436 x 107 (s, ©.)

A cyclotron has 22 MH, resonance frequency and 0.55 m radius of its Dee. What
amount of magnetic field must be kept to accelerate deuteron?

( mass of deuteron = 3.34.36 x 10727 kg).

(A) 31.2 Tesla (B) 28.87 Tesla

(C) 2.887 Tesla (D) 0.886 Tesla

5 Ao /HI? Folslu 8o tuadl Dy WsAiAHl USldd NABA KK 20d 9.
Sl-wiid @] wisensi e [Agaga <l glas »ugla s,
(mp =1.67x 10¥ kg, q = 1.6 x 1079 C)

Proton are accelerated in a cyclotron having magnetic field of 5 wb/m?. The

oscillating frequency of applied electric ficld across Dees will be
(m,=1.67 % 10?7 kg, q,= 1.6 x 107 C)

(A) 7625 MHz (B) 7.625 MHz

(C) 0.7625 MHz (D) 762.5 MHz
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26. 1o el il 3uiodld st dul QBN sevi 1676 ce ovadl 3si 4 B,
Bea goudl wiell 200°C A @M 3R Wl ? a2l At B3I 540 deisl/
A Al 1 ARG, gollgl 106 sisfet /43fl? 8.
(A) 5.814 QR - (B) 4.628 dlraryl |
(C) 2.628 AldlRel (D) 3.814 dldiazgl b
The change in specific volume of 1 gm of water is converted into steam is 1676 cc.
Under what pressure water would boil at 200°C . The latent heat of vaporization '

.: of steam is 540 cal/gm and 1 atm pressure is 106 dyne/cm?. _ ;Lu‘ O\ [
(A) 5.814 atm (B) 4.628 atm 3
(C) 2.628 atm (D) 3.814 atm g(“"’"‘ i
, y 8
r' 207 igell sturl <t U2 300° K i, e yedl 2pia @, C,= 24.‘34\?@;’
0L =50.4 x 100K, e aislacliet K =7.78 x 10712 «y2et/m? 24 V= 7.06 o
| cm¥/mol. dl Al W2 C G ¥er __ ud, -
‘ For a metallic copper disc at 300° K, the following value are given Cp =245/ ]
5 mol. K, 0 = 50.4 x 1076 K, isothermal compressibility K= 7.78 x 10~ N/m? r
and v = 7.06 cm’/mol. Find 5 .
ﬂ (A) 20.2 J/mol-K (B) 12.2 J/mol-K 3
(C) 27.2 Jmol-K (D) 23.808 J/mol-K 4
28 oA u1gll W2 L=800-0.705 T ¢lu cil a1+l [@Re Gvwy sileil, Wl [&Ere gy |
1 yadl jom 9. #
(A) 0.892 3ail/um (B) -1.022 3adl/um t,,
(C) -1.1446 3adl/um (D) -0.9875 sl faum |

If for water L= 800 — 0.705 T, then find the specific heat of steam. Specific heat
of water = 1 cal/gm.

(A) 0.892 cal/gm (B) —1.022 cal/gm

(C) —1.1446 cal/gm (D) —0.9875 cal/gm
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Some constants : -

(1) Rest mass of electron m_= 9.1 x 103! kg

(2)  Rest mass of proton m_ = 1.67 x 107 kg

(3)  Rest mass of Neutron m_ = 1.67 x 1027 kg

(4)  Charge of electron e = 1.6 x 1019 ¢

(5) Speed of light ¢ =3 x 108 m/s

(6) Planck’s constant h = 6.625 x 10-34 Js.
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Q. 1 to 12 Multiple Choice Questions : (1 mark each)
Q. 13 to 22 Multiple Choice Question : (2 marks each)
Q. 23 to 28 Multiple Choice Question : (3 marks each) R

Il [Af5261] clacial 2isu s41?
What is the unit of intensity of radiation?
(a) W/m? (b) Wm
(c) W (d) Js
)} “dl2eurig] sl Qadd Qe ag 49 ?
(@) v - [0l (b) =[guidza1l
(c) uRoded] [kl (d) uRzsAlRl
Which one will be diffracted maximum?
(a) 7Y -rays (b) Radio waves
(¢) Ultraviolet rays (d) Infrared waves
3. «dl2 wida Ul sid ylasiad ad 7
(a) Al a2l (b) Ae21ll<is aon
(c) a-[=e (d) uRreders] el
Which of the following does not polarized? "‘
(a) Radio waves (b) Ultrasonic waves '
(c) X-rays (d) Ultraviolet rays
4. Helledsion (1) 24 aslMadis 92l ol gaiag 209 wllset zaldl,
State the correct relation between polarization angle (Ip) and refractive index.
& sin_[p =1 (b) wu cotIp =1
(c) u tanIp =1 (d) u cosepr =1
S. o I, cllaciananl 2gdlegd usia gas @2 vz wiud w dl, el wsiasdl dad
gal.
If unpolarised light of intensity I, is incident on polarizing plate, the intensity of
emerging light will be
(a) zero ® I,
() Iy2 (d) Iy4
|
f
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6. lleiediztizl] 55 a2l usia 21a LAl HE AL ] ?
a (@) culasgl (b) [Aad«
(¢) asl™ad (d) ydloigq
Which of the following phenomenon is not common for light and sound ?
(a) Interference (b) Diffraction . B
(c) Refraction (d) Polarization [ OENCE 5: 3. |
R 7 Ustelel) Yellotan quid 565 olils UG olga &7 Eje LIBRAR v\"")
! @ wugR () aardous \ &\ H
(c) sul (d) dlsal \‘\I VATSHS JASS / .
Which physical quantity changes during polarization of light ? xd
(a) frequency (b) wavelength B
(c) phase (d) Intensity
8. U2l il BUCHISGAL AAHIA AL B ] GllsBl ol WS wuid el F
oA, :
ORi = e ®) gk J
(c) God (d) dzor deitss E
Momentum of proton and a-particle is same, physical quantity should be

same for both.

(a) wvelocity (b) frequency
(¢) Energy (d) Wavelength
9. wWis wns o WAl Yy _
The dimensional formula of Planck’s constant is
(a) MILZT! (b) MI1L2T3
() M'LIT? (d) M!'L2T2
10. - od gleldedl God 10 eV dla ) A< Ao
If the energy of a photon is 10 ¢V, then momentum is
(@) 533 x102Ns (b) 5.33 x 10725 kom/s
() 533x10%Ns (d) 533 %1027 kgm/s

RAN-0819-A | [3] [PTO.]
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11. 10 20 €01 8214l Yl 421 2x10* m/s 9. dl dedl 218 2Asaa e-aliPidl aiadens
sedl ual. \
The velocity of a body of mass 10g is 2x10* m/s. The value of de-Broglie ‘
wavelength associated with it will be m.
(a) 3.3x10733 _ (b) 3.3x1073*
() 3.3x107%¥ (d) 3.3x10736
12. 31l €lag 010 d2a1 [ahu eHal glu 8.
Wave function at the wall of box is always
(a) ¥d | infinite | (b) 0
() 1 (d) -1
13. 15 mm dots sR1ad] Fade ARt u2 12000 vl vilia s26ll © dl A2 i@z
(5 Sodl?
A diffraction grating of 15 mm length has total 12000 lines. What will be the
grating element?
(a) 1.25x107 cm (b) 1.25%10%cm
(c) 1.25x102c¢m (d) 1.25x107 cm
14. w2l gt 891 3108 mys 24 sl 421 2x10° mys d dll s w2 yellowad o
sl
A velocity of light in air is 3x10% m/s and in glass its velocity is 2% 108 m/s so for
glass angle of polarization is
(a) 56.20° (b) 56.31°
(c) 56.1° (d) 569
15. s bl ol aid well wedl wialdd ada 3d usiael Reil dagdleid oz
8. o WRildl agleiadls n=1.33 ¢i ol 4 u4fildsy Ael s2dl vl w14 ?
A person finds that the sun rays reflected by the still surface of water in a lake are
polarized. If the refractive index of water is 1.33, the sun will be seen at the angle
of with the horizon.
(a) 57° (b) 379
(c) 330 (d) None of these (15 ugL «¢l)
RAN-0819-A ] [4] [ Contd.
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16. ula 2] 5x10% 2vuil wr1ad] s WA W ABae] 55 ey dZeonsi]
wadlsd 530 U5 ?

What is the longest wavelength that can be observed through a planggmmi_ssion

grating having 5x10° lines per cm? ;Lff*_.:'"ﬁ ";E\C‘;‘%\\
(@) 2x104cm (b) 7x10% cm s A .,,
(©) 6x10% em @ 583x108cm |2\ j},g)

W17 sl s e 5% Aigal ] w49 L, om doussHl woflui 200 g0 N oma B
B e doy uetdd 10% 2l a1 glag1 L, em detieied]l «dilai 350 g0 wRemg [
qHAg, 61y dl

A solution of 5% concentration of certain substance causes 20° optical rotation in &
a tube of length L, cm and the solution of same substance of concentration 10%
causes 35° optical rotation in a tube of length L, cm, then |_
(a) E3=8/7L, (b) L,=7/8L, o
() L,=2/71, (d) None of these (s uQl <idl)

18. s Q1fgiora URHIAL unH selidll Bl 053 A° 5. dl saum YRYHGL K2l

Bésgiesdl e-oiioe] dadonss = A®
Radius of the first orbit of hydrogen atom is 0.53 A, so0 de Broglie wavelength of

revolving electron=______ A0

(a) 1.11 (b) 2.22 [

(c) 3.33 (d) 4.44 ' 3
19 E;, E, ¥id E; iqsfl 59ds3le, 2Uesisql 2 WBiad] Goduil 8. edsell z-oiloie] n

ool uMA Yl

IfE,, E, and E; are the respective kinetic energy of an electron, an alpha particle
and a proton, each having the same de Broglie wavelength, then

(@ E,>E;>E, (b) E,>E,>E,
(c) E,>E,>E, (d) B =E,=E,
20. Vs 2SR il s R 25 V 249 2V 3012l AR 2 B, Quel] £-siioigl]

aAordotiSalisl opetinz Jodl 29 ?
An alpha particle and deuteron are moving with V and 2V velocity respectively.
What will be the ratio of their de-Broglic wavelength?

(@ 1:v2 (b) 2:1
(c) 1:1 @ v2:1

RAN-0819-A | [5] [PTO.] |




21.

22.

23.

24.

23,

Uizl i 0581 <] £-ollotel] ddndousuil wnid H di duel il Az
24,

The de-Broglie wavelength of proton and a-particle are same. Then the ratio of
their velocity will be
(a) 1:4 (b) 1:2
(c) 2:1 (d) 4:1

sy«ll 2l God 100 6V 8 Al Sadssid Bruwedl dZardons 32l ?

What wavelength is corresponding to a beam of electrons whose kinetic energy is
100 eV?

(a) 1.2A0 (b) 2.4A0

(c) 3.6A0 (d) 4.8A°

o 531l 3l Godwi 16 219l ARl sl U dl Al E-oilotel] Aordousui eal
2slell 23R A ?

If the energy of the particle is increased by 16 times, then how many change in
percentage of its de-Broglie wavelength?

(a) 25% (b) 75%

(c} 60% (d) 50%

o7+{l alldt God 500 KeV B dal Séisgletell £-silarel] ddoll w2 sou 49, 21 AYe Aol
el (Sdszieell B2 God B, =511 KeV)

Find the phase and group velocities of the de Broglie waves of an electron whose
kinetic energy is 500 KeV (take rest energy of electron E, = 511 KeV)

(a) 1.16¢,0.863 ¢ (b) 1.7¢,05¢

5, 0.2c (d) 1.3¢,0771¢

s Uit 5x 10715 m donsS 821ad) Ulu 2194l €14, dl dell dgry AliGod
A proton is confined in the box of %1015 m length, then its minimum kinetic

energy is
(@) 205x10%ev (b) 2.05eV
(¢) 205x10%ev (d) 205eV

RAN-0819-A | [6] [ Contd.
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26. 20 em aliodl doflui 660 [@Rre uRwwis sxiad visd siaul *d 8, oA Ydlodeddiae]
ANl 79 o724 culd dl glaRlel BisH seni Wisel ores] giitil,
A 20 cm long tube filled with sugar solution having specific rotation of 66°
shows rotation of plane of polarization of 79, then calculate the mass of the
sugar in unit volume of the solution.

[

(a) 0.85gm (b) 0.05gm :

() 2.6gm (d) 1.8 gm !
27. w15 Yaldldl asletadis 1.5 24 dRiedl aslownis 2.42 § sud ustgle (520 SRyl {

UelHl uAR g R Yo sl [

A liquid has refractive index of 1.5 and diamond has refractive index of 242 i

when ray passes through diamond to liquid its polarizing angle

(@ 31.799 (b) 35.85° i

(c) 66.75° (d) 52.299 &
28, ula 2l 5000 @il wuvil vEadn AL R 4861 AO 3ot dousel Ui B

T X

SRAML AL €1 dll oflon 54 agiied viqasld Radd $ia dea)?
Light of 4861 A° is incident on a grating having rulling line 5000 per cm. What is

the angle of diffraction for 2™ order spectrum? :1
(a) 2995’ (b)) 11°911° |
(c) 14% (d) None of these
SENCE e
{ ".‘ .'l g m
A

t 11' i
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1. A5(l Adrlle Auid URNEAL Bigons yeu .. 2L,
A) dguH B) HédH
) 1 | D) 5
At series resonance , the value of impedance becomes........
A) Minimum B) Maximum
4
C) 1 D) 5
2 Bessdla U2 Bi2d L.
Inductive susceptance means..............
1
A) WL B) WL
/
C) WC D) s
3. AUHIAR ddlE quid ... 44y old
A) [Q8d nale B) dlesy
C) degser D) Fuale?
At parallel resonance,, ................ becomes minimum
A) Current B) Voltage
C) Inductor D) Capacitor | i:
4, HiA 2491, 1L el 21 2{]. uRusui diedsr 219 Fgauaie a2ael 501 asiaq

Sl 8,

..........

The phase difference between voltage and current is

containing resistance only
A)
0

diedsy 5e2les Yl 9,
B2 wAR1Y Al 9] S,

A)
)
A)

)

Is a voltage controlled device
Has a low input resistance

RAN-0820-A |

1n series a.c circuit

B) 2x/3
D) 0

B)
D)

UALS §-21S AL 8.
diezsy IS, awll aulR i

B)
D)

Is a current controlled device
Has a very large voltage gain

[ &] [ Contd.



A)
C)

A)
C)

A)
C)

A)
O

A)
C)

A)
C)

A)
9

A)
0

10.
A)
C)

A)
O

JFET 4i disfe-4{ sll2 .............. gldl oAs,

gl2a8 ol B) [Ra3i oliuzg I

s el 1298 a1 Bl sz D) e WLt ETE N
The gate source diode of a JFET should be ............ _; ,;) | Y

Forward biased B) Reverse Biased <. \ =

Either forward or reverse biased D) None of these \ —
o4 di$ 21934 100Q €l dl, 22gg dicdor dialed) mady aly,

1Yl i B) s »iigi 10 O

10Qdl aur D) 10 Q 4l »iisi

If a load resistance is 100Q} , a stiff voltage source has a resistance of ......

less than 1 Q B) Atleast 10 Q

More than 10 kQ D) Less than 10 kQ

VDB uRu% A8 CE M 56523 vlaglgH] q4z) 5l

w22 dicdor 429 B) sdiser diedey 629

v[He2 dicoy qudl D) M2 uals 28

In CE configuration with VDB , an increase in collector resistance will
Decrease the emitter voltage B) Decrease the collector voltage
Increase the emitter voltage D) Decrease the emitter current.
gl diczoy wi2d

gile-dlé dicdey B) «lés dicdsy

2y -dls dicdoy D) 2zl A diedsy

The Thevenin voltage means

Short-load voltage | B) Norton voltage

Open load voltage D) Tdeal source voltage

didd Udle Aoga w2

dig vIgR1Y 9l 1A B) dls 2aR14 viiud 53
dlesy GEar 9lE 53 D) Mals GLaH wilud 53
To get Norton current

Short the load resistance B) Open the load resistance
Short the voltage source D) Open the current source

RAN-0820-A ] [3] | [PT.O.]
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11.

A)

O

125

13.

14.

15.

A)
0

A)
C)

A)
C)

A)
O

A)
C)

Ut ollovell 2glaa Rulmi sugk =
In the balance position of Wien’s bridge , the frequency f=..........
1 | 1

B =y
2ryLC ) 27R, C,
1

2nR C D) ———

= F ) 27/R, C,
Hgada ofloy dpued AQ visud . HIUAL {2 QU 9,
Suadloen, B) 29t
esseey D) dicdoy
Maxwell bridge is generally used to measure unknown .-
Capacitance B) Frequency
Inductance D) Voltage
w3l [A8d uele 1= 100 L sin 314t ol 2vadsia sec 9.
Ac current I = 100 sin 314t has periodic time ------ sec
0.01 B) 100
0.02 D) 3.14
s A9 LR =14l wRua w2 L=1 &4l R =10 Q €14 di 100 [z g (i
Ryl Slsen qauep Q g,

A series LR circuit has L =1 Henery , R= 10 Q then its impedance at frequency
100 Hz will be approximately equal to ------- Q
628 B) 333
3300 D) 314

0.25 uF §taflezed 100 H, gfrtaion =120, Gzom 208 siisi Ggdad 3ualldla
Yodseext @) ... Qugl.
A capacitor of 0.25 \F is connected with an a.c source of frequency 100 H,,

then its capacitive reactance will be approximately equal to --------- Q
637 B) 1274
6369 D) 12739

RAN-0820-A | [4] < [ Contd.



s .24l die2or V=100 Sin ( 507 t) 943 €AAUNL 24 8, dl Vrms = ——-m-emv
dicz (4a1641)

An a.c voltage is given by V= 100 Sin ( 50 m t) then Vrms = ----———--—---- volt
(approximately )
A) 100 B) 50w
C) 50 | D) 707
e oqdA HI2 R o Y& ... Q A, |
For a given network , the value of R, will be---r-nm---- Q.

R,~6Q,R,=3Q,R =8Q,R =100Q,)

&>

m!

- BA) 9 ‘B) 100
" ®C) 10 D) 2

g 54 I = 5 mA oie R = 2KQ eld ol d«ll augen dadld ulEe we

Vo el R e e s
5 IfI,=5mAand R = 2KQ) , then the values of V., and R111 for its equivalent
s Thevenin circuit are =
A) 10V, 20000 B) 12V,2KQ
20 A2 ; D) 6V,2KQ
N-0820-A | [PT.O.]




19. 20e Adfad -2l ofloy We €, = omemmmee uF
For a given balanced De-Sauty bridge , C, = ---------- uF. .
(C,=047uF,R,=5000Q,R, =2500Q) ‘
Cy Co.
Ry Rg
(~ N\
(V)
U/
A) 0235 B) 0.47
) 094 7 D) 1
20. s 21222 2 B, =100 2 1= 10 pA ¢l dfl I, = —----- mA ¥l o0 = -
For a transistor B_= 100 and I,= 10 pA , then I + ------ mA and @, = ===-------
A) 1.01,0.98 B) 1.01,0.99 g
C) 0.98,1.01 D) 0.96,1.01 Y
21, wis JFET W2 wi2{l. adixddie2or 0.3V 2id w1l 34 Udls 0.9 mA €y dl ds]
2leUseLE2eA = L. HIsS5l+El Yal.
For a JFET, a.c. gate source voltage is 0.3V and ac drain current is 0.9 mA ,
then its transconductance = ------------- micromhos
A) 3333 B) 5000
C) 4000 D) 3000
22. 2ls JFET 4i <lazf 32 diczor 10V 21 Jawl 3i2 udie 1 nA i ol dedl ey
VAU ... s,
In a JFET , the reverse gate voltage is 10V and reverse gate current is 1 nA, then
its input resistance will be--------------- oo -~
A) 10000 MQ B) 20000 Q
C) 20000KQ D) 10000K Q
RAN-0820-A ] [6] [ Contd.



2.

A)
B)
C)
D)

A)
B)
©)
D)

A)
B)
©)
D)

S oAU W2 V., 24 R el
Find V_,_ and R, for a given network.

12V, 2000 O
12V,20

6V,2KQ 36V =
6V, 20

gl e R W T

2 gl w2 Q [og wl),
Find Q point of a given figure
9.9V ,2mA)

9.9V, 3.8mA)

(7.6 'V, 2mA)

(9.12V,0.0365 mA)

2N, A wiide ofloy HI2 2HRlA Srgseedy L=

For a given balanced Owens;s bridge unknown inductance L = - H.
(Rl=2KQ,R2=SOOQ,C1=I uF,C2=4uF)&:BOOOQ

, h
16 ' \/\ c
2 Ry 3

Ry

D

~0820-A | [7]
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26.

A)
©)

27.

A)
0)

28.

A)
©)

RAN-0820-A | [8] [ Contd.

s JFET I I =8 mA id V__ (off ) = -5V €ld dl #H8l s2-ilg [cig2d

Vo 2ol I ol Heull 258 ... 24l
For a JFET , I =8 mAand V  (off ) = -5V then at the half cut - off point,

? "DSS
the values of V_ and I will be -------- respectively
-25V,25mA B) 2.0V ,4mA
+2.5V,2mA D) -25V,2mA

L| C|IR > 2l uRuasi C =5 uF uid L=5 mH &1 dl iddiled 21
Sl Hz 43l
InL || C || R ac circuit , C=5 puF and L= 5 mH , then the resonance frequency

will be approximately equal to -----------—-- Hz......
100.7 B) 1007
10.07 “ D) 500

35 LCR ll ¥1.2{, uRug 12 R =100 Q, C— 1000 uF 14 L= 1 mH €14 i

1000 Hz 2lgfrisl d uRuasl Svilsext z o yeu aaet ..., Q.

For a series LCR a.ccircuit, R=100 Q. , C=1000 pF, and L =1 mH , then its
impedance z at frequency 1000 Hz will be approximately equal to ------------ Q
1000 B) 200

100 D) 125

2
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B ]

(ot) s A oflud eyl 55t 0.08 eyfid 8. Auzell God 2 mm il oflHui

[Alea 8. ol dotzll ollsdal usel Ul Seyffidien (Goand) sl 4
224
(o) =dl3um 2awlld a5 s59d 1.8 6V ¢l dl d il 93l dacons dlai. 4

-

3. (@) iR waiedla Rafamid V[ 2idR wwaiedld »idz R <l sudn €kl

i, ViR wRHLEdld otdiied] 20 520 10
2yl
(1) =AMddl (Symmetry) uldclR Auoadl, 10
(6t) 2R 92 x =4a,y = 3buid z = Ic <l Baudl e Hlar st alsl. 4
g |
(o) BW2la 21endae el (111) (110) i (01 1) ¢ld dl Yl Aad
S€ 2. 4
4. cAl2iet WS 515 ol v E5ell8 Al 14
(1) idRrel derzdldl 95 214 aedsivl,
(2) curd [studl (AU s Qroiedl siuide [quu.
(3) =252ls [Eauil, UHAAL 24 Hlar isl,
(4) 2y olti,
English Version %
Instructions

1. As per the instruction no. 1 of page no. 1

2. Draw neat and clean diagram wherever necessary.

3. Symbols used in the paper have their usual meaning.

4. Figures to right indicate full marks.

5. Constants: -h=6.63 x 10*JS,C=3 x 10°m
e=1.6 x 10",

RAN-0913 ] [2] [ Contd.



i

4 3 (1)
(2)
4 (3)
4)
(5)
0 (6)
(7)
(®)

(b)

4

(b)

(2)
(b)

(b)

Answer the following ques. in short, each carries two marks. 8
What do you mean by chromatic light?
Define point source in term of light.

Write wavelength range of optical spectrum.

ENCE -

Define Luminous intensity and write its unit. f.f_;;j)—g”“ ““‘\\

(=] {
What do you mean by covalent bond? { >( LIBRARY |0 |
Define unit cell. " Pl
What is packing fraction? ‘\;j_:_ﬁC "
Draw the figures of body centred cubic structure. 7

Y

Write different types of optical sources and write detail notes on LED. 10

OR

What do you mean by optical transducers? Explain construction,
working and characteristics of photodiode.

A LASER beam has a luminous flux is 0.08 Lumen. The energy is 4
confined to a collimated beam of 2 mm diameter. What is the illuminance
of a screen placed perpendicular to beam.

OR

Determine the threshold wavelength in the case of caesium surface for
which the work function is 1.8 eV.

Plot graph of interatomic potential V versus interatomic distance R and
discuss inter atomic forces.

OR
Explain symmetry in detail.

Find out Miler indices for intercept X = 4a, y= 3b, and z=lc.
OR

Find the volume of the unit cell for the primitive translation vector (1 1 1),
(110)and (01 1).

itd. RAN-0913 ) [3] [PT.O.]
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4, Write short note on any two:
(1) International Luminosity curve and Solid angle.
(2) Inverse square law and Lambert’s cosine law.
(3) Crystal directions, planes and Miller indices.
(4) The ionic bond.
RAN-0913] [4]
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(7)
(8)

W2 (2t)

(1)

(2)

U 3 (1)

(1)

(2)
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(e dv vied 47 .
2ARUN Qe A3 Hal O [Quan ... (et [ 89l [ 9ed)
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sSuRL igedl AlzAR oyt BN, 10)

o

ALSorRel Aol UHSeAL Aoell (linearity) «ll IQIUHIAL AR 2oL
[Eett 2Rl 2oyl 2L, Aedl Guadlol 531 ol Bazell 4ol desgie
[ackiet wdioiedl 2l ozl il ARA 53 .

st 231 [484 v of] ctgufRisal sygndl. sillorzel ddor allsratedl Gwdial

541, Bis Wkl wifud BaRued guad) W 20a Fla 5Qiell 3154
God Rafavdl dal 231 Rdu Uil il drdl, uRoil =2l 53,

515t 215 oy, (

»15 59110 A° Yool (teict Guiehetr) s ulmiella Wl okl &,
el 591 Al @y Godell Rl dlu il Al Yo 200101 1A°
uoul »igx 591 vl Aetadid] o9zl 53, :

L doueill w15 uRwis 4w Ml 501 Y21 BIYRH] 0.45L 244, 0,551
q2°] 4O} dd] 2qeqaed sl
A5 Bigell [Brcne) svanel sul. (10)

Aol Fruaadl sl 2128 97 sliofly Buged] af qgniy sl Wil oyl
oyel 2dl 25 wi | 23 53,

agilAuadl ald 24 7 Sisollodl 2ubui 2md zie uz 315 oflos]
AHIAR A 2dal 6l uidan deuedl wagls Adloredl 252d QL
PLUTCER P (4)

s otléalln dvaiell o 2uiloiel] asar Bibrur 40 Tl qay 20 34 &,
oA dlet dal odoredl usta WS Attt geuedl asleiads idsH 1.563
1.641 eluetl det dan odotedl usig 112 Gendl o Youu yest 22l {2 Al

elarsiusiztagls azqsiadl Segdois 90 A4 B, o3 Al deaiedl Riowsye
Ubsei2dl 0. 024 214 0.036 €l dil Uedls Artell esciotsl] spoad] 3L,
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ENGLISH VERSION A
ENGLISH VERSION

el i i

(D As per the instruction no. 1 of page no. |

(2)  Symbols used in the paper have their usual meaning,
(3)  Draw neat and clean diagram wherever necessary.
(4)  Figures to right indicate full mark.

(5  Non-programmable scientific calculator can be used,

Q-1 Give the following answer in short. (8)
(1) What is the momentum for a particle trapped in a box ?
(2) What do you mean by free particle in quantum mechanics ?
(3) What is meant by Eigen value of a-. wave function ?

| (4) If wave function W = 2x% then calculate its probability density
ot =

(5) Why the defect of coma arises in a leng i
(6) Why Plano-convex lenses are used in optical instruments ?
(7} What is Aplanatic lens ?

(8)  Spherical aberration due to concave lens is

(fill in the black) (positive, negative, zéro)

Q-2(A) Answer any one in detail. (10)

(1) On the basis of property of linearity of Schrodinger's wave equation
describe, Superposition of wave functions, Using it, discuss experiment
of electron diffraction from two slits with necessary formula.

(2) State the properties of wave function V. Applying Schrodinger's wave

RAN-0914 ] [3] [PT.O.]




(B)
(1)

2

Q-3(A)
(D

2

(B)
(1)

@

Q-4
(1
(2)
3)
(4)

RAN-0914 | [4] [3680 ]

Calculate any one. , . (4)

A particle is moving in a one dimeusional box (of infinite height)
of width 10 A°. Calculate the probability of finding the particle
within an interval of 1 A° at the center of the box, when it is in
its state of least energy. d

Find probability that a particle confined in one dimensional Box of
length “L” is found between 0.45L and 0.55L

Describe any one in detai. (10)

What is spherical aberration ? Discuss various methods to minimize
spherical aberration in short.

What is chromatic aberration ? Derive the condition for achromatic
combination of two thin lenses in contact with each other mounted
coaxially and parallel to each other,

Attempt any one.

Radii of curvature of two surfaces of a lens are 40 c¢m and 20 cm.
If for red and violet light the refractive indices of material of the
lens are 1.563 and 1.641 respectively then find distance between focal
lengths of the lens for red and violet light

An achromatic object lens of a telescope has focal length 90.0 ¢m
If the dispersive power of two lenses are 0.024 and 0.036, then
calculate the focal length of each lens. , y

Attempt any two of the following. (14)

Write note on operators and expectation values.

[ASMEITR TN

Discuss the field of curvature and distortion for an optical system.
What is aplanatic point ? Write note on aplanatic lens.

Obtain momentum operator and total Cnergy operator using equation
of free particle wave function.
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e — B |
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e Adledl = ooeeee x dloy® R 2 {EAL

s Aldd sppouaial AedAlaaui duod Actsn o] seumi 2ud
dl nae AAEAML g 3R usdl?

(7)  oilaRes Sedeipload] dice WaEAwd] caru avil,
(8) Stedellaflozui vicailon 2iisell oty Avicte sRQL orUdl.
(1) afcruet Jouain dldEes Aed-dilzedl Rittid, @il v s YL (e
Wl 530, Adiell wuR Adl gd dloreird Yot ARl 0
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uale AdfEdld Yot drdl. 10
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ECLl |
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[Qgd uae war Rl ds {2 2 wddl wuud w22 em oved
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ENGLISH VERSION

Instructions: (1) As per the instruction no.1 of page no.l
(2) Draw diagram wherever necessary. -

(3) The symbols used in the question paper have conventional
meaning.

| (4) The number to the right indicate full marks carried by the

| question.

i (5) Students can use Non-programmable scientific calculate
wherever necessary.

i 1. Answer the following questions briefly: 8

3 (1) Capacitors are circuited for d.c analysis and circuited for a.c
B analysis of an amplifier. ( short, open)

(2) Which MOSFET is called “normally off “device.
(3) Find input voltage for a given figure.

P R-5V

(4) In a source follower, the voltage gain is always than one.
(greater, less)

(5) Current sensitivity = x charge sensitivity.

i (6) In a moving coil galvanometer, if ‘the area of a coil is doubled, then
what is the change in current sensitivity.

(7) Write the definition of volt sensitivity of a ballistic galvanometer.

(8) Mention the reason behind the concave shaped magnets in galvanometer.

2. (A) Describe principle, construction and working of a moving coil ballistic
galvanometer. Derive formula of total charge passing through it. 10

OR

(A) Describe principle, construction and working of a moving coil
galvanometer, Derive formula of its current sensitivity. 10
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(B) The current sensitivity of a ballistic galvanometer is 0.44 pA/mm. The
system is undamping and periodic time is 10 sec. A fully charged
capacitor is discharged through galvanometer, 9cm throw in observed.
Then find the quantity of charge. 04

OR

(B) A ballistic galvanometer has resistance of 400Q. If a current 12xA
through it causes a steady deflection of 22cm, on a scale one
meter away, then find its current sensitivity and volt sensitivity. 04 ,

3. (A) Draw the circuit of base- biaséd amplifier. Explain in detail its 1

working with waveforms at various points in the circuit. 10
: OR
(A) Describe in detail the construction, symbol and working of N-channel
DE_ MOSFET. Draw its characteristic curves. 10
(B) For an amplifier circuit shown below, find the value of a.c resistance
r'e of emitter diode. 4
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(B) Find the output voltage for a given circuit as follows.

0 +20V

a7k

tmy
1k

Write detailed notes on any two of the following:

(1) Explain damping in galvanometer, derive an expression of
log-decrement (1)

(2) Bypass capacitor.

(3) Distortion and its reduction.

———— - —

14

(4) Difference between dead-beat galvanometer and ballistic galvanometer.
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