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(i)  Answer Three questions in all.
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Prove that x? + y? + 2% — c?t? is invariant under Lorentz transformation.
Rig BT & x2 + y2 + 22 — c?t? ANCH TIRRY & ammTg FuRedy 2|
2. Describe Davison-Germer Experiment. How does it verify the wave nature of

matter ?
SRR-SPR AT &1 T AT | T8 R TR TR & T gt @ et e & 2

3. Define de Broglie waves ? Derive a relation between group velocity of de Broglie
waves and velocity of particle.

amwmmm;amwﬁm@-aWmemﬁm
wf AT |

Draw a circuit diagram of RC coupled amplifier and explain its frequency response
curve.

RC f¥a aefas 1 GRwI-Re IST e 39t angRy it @) WSy |
Differentiate between positive and negative feedback. Derive Barkhausen criterion
for self-sustained oscillation. :

HERITD T4 THRIIS Bledd & d1d IR WE P | -ReR AeH & o araeion
qHEve 31 i g |

Explain how light is propagated through an optical fibre. A fibre cable has an angle

of acceptance of 30° and a core of refractive index 1.4. Calculate the refractive index
of cladding,

)
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B.Sc. IV SEMESTER EXAMINATION, 2023
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* RUBBER STAMP Paper 1D
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Important Instructions :

1. The candidate will write his’/her Roll Number
only at the places provided for, i.e. on the cover
page and on the OMR answer sheet at the end
and nowhere else.

2. Immediately qn receipt of the question booklet,
the candidate should check up the booklet and
ensure that it contains all the pages and that no
question is missing. If the candidate finds any
discrepancy in the question booklet, he/she
.should report the invigilator within 10 minutes
of the issue of this booklet and a fresh question
booklet without any discrepancy be obtained.
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1. The photoelectric work function I frel arg @1 war f}ga BB
of a metal is 2.061 eV. The 2061 eV & B + forn 2mel —
threshold wavelength  for  the aarded ¥
metal 1s : (A 6000 A
(A) 6000 A

(B) 20004
(B) 2000 A
(C) 5000 A
(C)  S000A
(D) 4500 A
(D) 4500 A
2. If the velocity of a free electron 2. gfe ue Hefel gAdE B T 3‘111:{[
is doubled, its de-Broglie - W e o @ Sgd St
wavelength will be : qureed g1 omrft
(A) Halved A) e
(B) Twice
B a‘l‘ﬁl
(C) Same =)
(D)  None of the above © @
(D) SWREd H $Ig el
3. Which theory is confirmed by 3. SR & W | fha g
Davisson-Germer’s experiment ? G| g& B8 ?
(A)  Planck’s theory (A) Ti® 3 g
(B)  Einstein’s theory (B) A & Rigrd
(C)  Newton’s theory (C) ea & g
(D)  De-Broglie theory (D) S-arel g
4. Matter waves are : 4, uerRf o €
(A)  Electromagnetic waves (A) ﬁgﬁ m ol
(B)  Mechanical waves (B) A¥d A
(©)  Probability waves (C) W& Rl
(D)  None of the above (D) SRE ¥ A P &l
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D% The group velocity of matter uered aey &1 g I BT ®
waves is : (A) H D JT A FH
(A)  Less than particle (B) ®H 1 3 of®
relocity
vetoei (C) BV D P P FAA
(B)  Greater than  particle
(D) ®a AT & A
velocity ;
(C)  Equal to particle velocity
(D)  Same as phase velogity
6.  According to Max Bomn, the g 9 B ANR, TiRdar g
probability density is given by : e ST 2
© ¥@o )
(C) W*(r,t) gl
(D)  None of the above
NN . (D) SR H § P T
Where W(7, t) is wave function.
R W(F, t) TRT B ¢ |
7. Normalization condition of a W Bod W(7,t) AL EIMCNE
wave function W(7,t) is : (@rTireRT) B o 2
(A [ ¥@EIPdv =0 (A) fo |W(# t)|2dV =0
®) [ I¥@Eolfav=1 B [ [WEDEAV =1
©) f |“‘P(?, t)lz dv <0 (C) }0 |q;(7-:, t)IZ dvV < 0
(D) None of the above (D) SR F 9§ P T
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10.

The biasing circuit that gives
best stability to Q point is :

(A) Base resistor biasing

(B)  Feedback resistor biasing

(C)  Potential divider biasing

(D)  Emitter resistor biasing

If the operating point of

transistor-biasing is fixed in the.

middle of the active region :

(A) The output is distortion
less '

(B) The operating point is
stable

(C)  The required dc voltage is
small

(D) The number of capacitors
required will be small

The decibel gain of a cascaded

amplifier is equal to the :

(A) Product of voltage and
current gains

(B) Average of individual
gains

(C)  Product of individual
gains

(D)  Sum of individual gains

8. Q-fig & Wil ReRdl WM @A
arel AT gy
(A) 9 Ry
(B) Wredd RReX I
(C) fog fawaa araf .
(D)  tftex Wywew araRi
9. IR giferex araRim &1 AT fag
g &3 @ w & fwiRa fea s
ar:
(A) ey gl fed g 8
(B) awfeT g Rer & €
(C) awd Sodlo dices A
BT 8
(D) JaG WIRA & T FH
Bl

10. Teh QU UEe @1 sHEd oM

IR B R
(A) deed AR URT dAM B
TG &

(B) UAD YaH® B I BT A
C) WF yRE T aM B

TGS &
(D) mma\,m&mzﬁ
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11. Ifn; and n, are refractive indices
of core and cladding, the & Uaddie @ d 99 WIEER @l
numerical aperture of the fibre is : G@TTP TR &
(&) ni-n; A) n?—nl
- ® mon B) nf-nl
© Jni-n? ©) v n%
®) mz=m D) ni-nl
12. The maximum efficiency of a 12. gBPR IWd uaded @ ffedaH
transformer coupled amplifier is : gHar el 2
) 25% A)  25%
(B) 30% B) 50%
©) 77.5% ©  77.5%
(D) 80% (D) . 80%
13. A coupling capacitor is used in  13. e Yaid ¥ I GNRF B IygnT
an amplifier to ; frar ST 2 -
(A) Provide impedance (A) R fam @ R /
S ®B) e @ Pl o B
(B)  Control output
(C)  Provide isolation of dc e
between amplifier and (€)  FED IR T F o Jodlo
load M Y& &R & fofu
(D) Increase the bandwidth (D) %}U@,’ﬁsm M o forw
3014



14. The purpose of using heat sink in 14, TR gaeid SH—INTH ITGT HRA
a power amplifier is to : HT I ©
(A) Decrease power loss at (A) Fodey W ﬁ'qa (UrR) &9

collector B B DAl
(B)  Increase power output (B) WX 3M¥CYC HI qa
©) Dissipate  heat  from (C) YRV Y SH Pl T Al
device (D)  STRfeT fimg @ Reradl @l
(D)  Secure stability of thg '\3'\'@1?1 I
operating point
15. The use of the voltage divider 15. Qoo fovam fafy @ ST qrIfT
method of biasing : ¥
(A) Reduces the dc base (A) Slo Ho I URT BT T Il
current g

(B) Lowers the cost of the (B) Td® @& o A B PH
amplifier LGRS

(C) Renders the Q-point (€) Q-fa‘g B J T @qS
almost independent of 8 g &

(D) Limits the ac input signal (D) SmR ¥ W T To Ho
going into base e 1 AT o &

16. For operaton of a bipolar 16. T® fesdra S gifoReR &1 SwE
junction transistor as an amplifier, Yo @ U ¥ F @ forg, gifoeeR
the transistor operates in : Tanferd g1 &

(A)  Cut-off region ( A)‘ He—aiip &5 A
(B)  Saturation region ®) okt & A
(C)  Active region _
(D)  Deep in saturation (© ¥ &
(D) TR Gy d
3014 PHY 203 Page - 7



17.

18.

19.

An amplifier basically converts :

(A)

(B)

©)

(D)

A low frequency input
into  high  frequency
output

A distorted input signal to
an undistorted output
signal

d. c. energy into a. c.
energy in the load at the
signal frequency

None of the above

In class B amplifier, the output :

(A)
(B)

©

(D)

Is distortion less

Consists of only the
negative half cycles
Consists of only the
positive half cycles
Consists of current pulses

of short duration

In an amplifier, a negative

feedback :

(A) Increases the voltage gain

(B) Does not alter voltage
gain

(C) Decreases the voltage
gain

(D) Converts the amplifier

into oscillator

17. o T Yoo Rkt B €
(&) @ fe R T 9@

9o R AMSeye A
®) @ Rgd FE R @
sfiga amsege Ryel #
©  Sodo el B Riet g
W A # To Ho Tl 3

(D) SR § A B T

18. @ B WaHd ¥ ST ¢
(a) faofy fea g @
(B) ¥4 RUTHG IEH H BN
g
(C) 370 ST anfe ¥ e ¥
(D) ¥T A & IR—UeH B HI
LRI
19. & e A [d TORES U
TR
(A) decoi—aT T &
(B) diecul—a ¥ dig URad Tl
EXGII
(C) Ao FH Il &
(D) W @ anfiex # agel <l
g
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0. In a negative feedback amplifier,
the phase shift between the
feedback  voltage and input
voltage is :
A 0°
(B) 90°
(C) 180°
(D) Nomne of the above |
21. Power amplifier generally use
transformer coupling because of :
(A) Cooling of the circuit
(B) Impedance matching
© Distortionless output
(D)  Good frequency response
29 The voltage gain of an amplifier
without feedback is 3000. The
voltage gain of the amplifier for
negative feedback with g = 0.01,

1S

Ay 30
(B) 100
(C) 96.77
(D) 95.02
23. An oscillator ~employs 2

feedback, which 1s :

(A)  Positive

(B) Negative

(C)  Both positive and negative
(D)  None of the above

20. Q’cﬁmqﬁmwﬁ‘cﬁﬁ

B et T FTGE A B A
pellR Bl 8

A 0°

(B) 90°

(C) 180°
(D) Swa A 8 Prg Tl

3014

o] R UG W RwER ST
SR TR AT W 8
(A) qRuY @1 3vel aRA @ f
(B) yferarn faee @ forg
(C) ﬁ@ﬁ?@am?ﬁ%ﬂ
(D) ) amgfy R @ et
22. W@awmmm
o 3000 &1 =001 B T
REE BEdE @ oy gaEHe 3
Aees o B
(A) 30
(B) 100
(C) 96.77
(D) 95.02
23, T fer H TRAGRRY ST 8l
(A) D
(B) FHUTH®
(C) WG T4 FOHD G
(D) SR i § g T
PHY 203 Page - 9



24, TF Bieficd e A B T

24. Ina Colpett’s oscillator, there is
a: A) 3efica Bisdd
(A) Inductive feedback B) &% HuRCH
(B)  Tapped capacitance (C) g <grs LC aRu el
(C)  No tuned LC circuit (D) PIs Bredd Tl
(D) No feedback
25. In a phase shift oscillator, the  25. U® Bofdee siffrerex ¥ wga RC
number of RC sections used is : JFH D I adl 2
(A) Two (A) Q
(B) Three ®) -
(C) Four
(© H§R
(D) None of the above ) )
(D) SR F F g T&
26. Hartley oscillator is commonly  26. gl affeley &1 SUAI A
used in : fopar e @
(A) Radio receivers ( A) ey ReaR &
(B) Radio transmitters ®) g m 3
C Rectifiers | :
©) ectifie © @ 3
(D) None of the above _ .
(D) SR A § B o
27. Optical fibres guide light waves ~ 27. YOG GRR H TSR
by : AR Bxdl 8 :
(A) Interference of waves (A) W B AT g™
(B) Diffraction of waves (®) i B fEd EN
(C)  Polarization of waves .
: , (C) T & {au g
(D) Total internal reflection o
- (D) WA & i yRe WiadH
of waves
&Rl
3014 PHY 203 Page - 10



28.  Which quantity is invariant under

Galilean transformation ?

(A)
(B)
©)
(D)

Position vector
Velocity

Acceleration

None of the above

29. The fundamental laws of Physics

are invariant under :

(A)
(B)
©
(D)

Accelerated frames
Inertial frames
Rotational frame

None of the above

30. The term ‘relativistic’ refers to

effects that are :

(A)

(B)

©

D)

Observed when speeds are
closer to the speed of light
Measured by stationary
observers only
Noticed about moving
object

Observed when object are

accelerating only

A aaRaca & ?
(A) Refd afew
(B) AT
(C) ™
(D) SW # A B T
2. e @ qerE fEw fwe
AR @ v
(A) aﬁa;ﬁq
B) S BA
© ol A
(D) IR ¥ | B T
30. v ONRE o R AR 3R
&l g, e |
(A) TE TEE D A b

(B)
©)

(D)

3014
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31, In 4-dimensional description of 31. Re—oe @ 4fFm fAwT @
space-time, t‘he time coordinate 3Td, WY (m) &7 ey a1
is : (A) T Re—el & FHERR
(A)  Parallel to space-axes A ¥
(B)  Perpendicular to all space B) W R & aE -
- axes
(C©) Zero :
(D)  None of the above © I B &
(D) SR ¥ ¥ I T
32. Lorentz transformation reduces to 32, @R~ WURRY elifordd ®URRY §
4 Galilean transformation when : Rafda 8 <ar 2 9 -
(A)  Speed of light is assumed (A)  TEE B qd Y qH H
Zero - —
(B)‘ Speec? of light is assumed RO G G —
negative
(C)  Speed of light is assumed - TTIT'I ferr
infinite (C) USRIl @ T D A A
(D)  None of the above formr <
(D) SWE H ¥ DI el
33.  The average life time of ameson  33. T& L2 AL S ) B < g
is 2x107® second. while 2x10°%s §| SUS 0.8¢, I &
moving with a speed of 0.8c, its Tiereliel e W I Y Y.
life time is : (A) 3.3 x 108 sec
(A) 3.3x1078sec B)  2x10-® sec
(B)  2x107sec (€) 6% 1078 sec
(C) 6x1078sec
(D) Zero ®)
3014 PHY 203
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34, Anobject of length 1m is moving 34. 1 WMo ?Féﬂg Gl ax] 0.5¢ GRS
at a speed of 0.5¢. To an observer Ty &R @B 2| UF W Verd o a%]
at rest relative to the object, the & Ay fRmaeen ¥ € @ g Ao
length of the object is TG B TS §

(A 014m (A)  0.14m
(B) 086m (B) 0.86m
(€) 05m (C) 05m
M) 1m D) 1m

35. Clocks in a moving frame, 35. Tfaelia ww i e, Rer %A A
compared to identical clocks in a e ufed @ g A wed g
stationary frame, appear to run : feag it 7 ¢
(A)  Faster A) o
(B) At the same rate (B) SHl W W
(C)  Slower (C) onl
(D)  Backward in time (D) S T

36. If an object approaches the speed ~ 36. IR PIF Eiss @ T gERT B A
of light, its mass : ED Ugi?'ﬁ % a1 IFDT I
(A)  Decreases | (A) ©T 9T
(B) Remains same (B) 9@ &l g
(C)  Doubles (C) I B O @

(D)  Tends to infinity (D) 3= B B gl g
37. A mass-less particle : 37. U% SHH-fRd &
(A)  Can travel with any speed (A) 5N T § I IR wEd ©
(B) Always travels with (B) 4 WaIYT @ T Y T
speed of light ol 8
(C) Is always stationary (C) wder Rer & @
(D)  Does not exist (D)  REd B @
3014 PHY 203 | Page - 13



38. Quantum nature of radiation for 38 IR o fau fafdor @ @@wed

black body was proposed by : ng% fred gRT warfad @ g o ?
(A)  Maxwell (A) e neerar
(B) Einstein (B) aﬂm
(C) Hertz © ‘z-’éGl
(D) Planck D) S

39. Which of the following 39. f=fofed ¥ & & & ge fafawor
phenomena supports the particle P PO YA FT FHIA HXl @ 7
nature of radiation ? (A)  AfdHRor
(A) Interference (B) faadq

(B) Diffraction
(C)  Polarization

(C) g

, (D)  THRI dEd
(D)  Photoelectric effect

40. The change in wavelength of a  40. @EA-Blc & awT <& # TRadA

Compton photon is twice the FEA—aTesy Bl ‘c:\ril:n B CILG]
Compton wavelength. What is HIOT R BT ?
the angle of scattering ? (A)  60°

90°
(B) ©)  120°
© 120 (D)  180°
(D) 180°

ko ok ok
3014
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