Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -1/ 2 — EXAMINATION — Summer-2025

Subject Code: D101000061 Date: 11-06-2025
Subject Name: Modern Physics
Time: 10:30 AM TO 01:00 PM Total Marks: 70
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

Fill in the blanks/MCQs using appropriate choice from the given options.

@Y [dseyyRie s3] widl #2ul YR1/ois[Aasey usileli osalod A1)
The Sl unit of temperature is
(1) Kelvin (2) Fahrenheit (3) Celsius (4) None of these

dlUHLstell SI AW sH

Q) 3ledsl () Sel€le (3) AR (%) el A5yl «ifs.
Coulomb is the SI unit of

(1) electric current (2) electric potentlal (3) electric charge (4)electric field
Coulomb ¥ sl SI W sH 8.

@) [Agdudle () [@yd Raldul (3) [AydeR (¥) [Agyda-

0.0031 has significant digits.

s @4 2 @3

0.0031 Hi ¢4 Ulels vis

WY R)¥ )R (¥)3

Which type of impurity is added to make P-type semiconductor?

(1) Trivalent (2) Tetravalent  (3) Pentavalent  (4) None of these

P- U201l wtidlss telladl HI2 SUL USIRe1l 2190ed] QIRRAIMI 2414 87
(1) 2lgddse () 22lddse (3)Ueelddsz (¥) wIHiell A 5uBl el
Which of the following is non-mechanical wave?

(1)sound wave (2) light wave (3) water wave (4)UIltrasonic wave
o{1As11 U] 53 (G4el-Aio{lS 291 B?

(Dectlel d2L (RUSLIA d2L (3)ULRUREAL AR (S)AE1AL[eAS 2L
The quantization of electric charge is represented by...........

(1) Q=ne (2)Q=n/e (3) Q=e (4) None of these

(A d®LIR of scloatl s e ... o] widid]A &1,

(1YQ=ne (R)Q=nfe (3) Q=e (¥) AIHiell XsuL el

Frequency range of Infrasonic waves are...............

(1) Greater than 20KHz (2) Greater than 10KHz (3) Between 20Hz to 20Hz
(4) Less than 20Hz

851 A1(eAs ANl w1g[dell ALl............ SlY B,
(1) 20KHz Sdlddl}  (R) 10KHz $cll ddlR (3) 20Hz ¥

20KHz ol d  (¥) 20Hz 5l A1),
Snell’s law relates...............
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(1) Light transmission  (2) Light diffraction (3) Light reflection (4) Light
refraction

gl (yH............ o dui(dd 8.

(1) USLRLs UIRIAMel () USlelsf [dadet  (3) USlelsi Ulddst (%)
VEIRIG RIS

Optical fiber operates on the principle of .......... of light.

(1) Polarisation  (2) Refraction (3) Reflection (4) Total internal reflection
56 §L1EERRA USIRLoll ... ol Ridid U 514 53 B,

@) gdletdst () dsletda (3) Ulddet (%) Y&l AHidRs ulddat
Laser radiation is..........

(1) Monochromatic  (2) Unidirectional (3) Highly coherent (4) All of
these

AULUSIA A .o 8.

(D WSW] () ASEIAA  (3) Wl Yot (¥) WL Hel

In optical fiber cable, the inner part of is called...........

(1) Sheath  (2) Cladding (3) Core (4) None of these

NEL5E SLEWR FUAH] Bgsll LIlA ............. Sealy 8.

@l @R saAslr 3)sk () il AsurL il

Which of following is semiconductor material?

(1) Aluminium  (2) Silicon  (3) Gallium  (4) Arsenic

sluletiHiell sy Hllug Alss522 .

@) WRYMHEHAY  R) AlEsl (3) Aclad () wiALs

With increase voltage of the forward bias to a PN junction, the width of

depletion layer ...........

(1) Nochange (2) Increase (3) Decrease (4) No of these

p-n %§52Uel SIALSeLl §12AS K1Y dlE20s dellRdl p-n F52Ustell USILES
............... JIR2)

(1) sO5sRAdl-l )4l (3)ue  (¥) HHiedl AsurL el
LEDs emit light due to the phenomenon of..................

(1) Electromagnetic Induction  (2) Electrostatic Discharge

(3) Electroluminescence (4) Thermal Emission

NG TG IS RVETET— L dla &y 8.
@) [AHsld N (R) [AYdR (SRS (3) saAsHlsi (¥)
G Geuoyel

Answer the following questions. (Any 2 out of 3)
oflAotl ULl cllod UL (3Uieil 516UBLR)

Draw neat sketch of micrometre screw gauge and write names of different
parts.
He 514122 2591%8ei] a9 w1S[d €121 Wal detl [Aldy 1oLl ot [H Q).

Explain Coulomb’s law with mathematical formula.

SAnall (Y detl A1 (AU Yot A8yl

Main scale of Vernier calipers is calibrated in millimetre scale. 20 divisions of
vernier scale are equivalent of 19 divisions of its main scale, calculate the least
count.
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Answer the following questions. (Any 2 out of 3) 08

ofl Aol UsLletl Fallod WYL (3Hiel 518uBLR)

Explain positive and negative error of vernier calipers with figure.

dl (142 3@ tiet w o513l %421 15[ A1 AHoMC),
Describe any four properties of electric field lines.

(3] &5 Jud1dlell S1EURL AR LT dRld).

The observations of periodic time for one simple pendulum are 2.42s, 2.56s,
2.63s, 2.71s and 2.80s. Find percentage error in the observation of periodic
time.

WS ALl Qe Sell 1lcdSI0etl W) Seil 2,425, 2.565, 2.63s, 2.71s ¥al

2.80s 8. dl wlddslonetl A1l setui Uldeld 421 20,
Answer the following questions. (Any 2 out of 3) 06

ofl Aol Usllell wallod 1YL (3Uiel s18usLR)

Give any three differences between longitudinal waves and transverse waves.
A3l dR3L el Guldld d3] et | S1ESURL ARl d§ldd Ul
Explain any two applications of ultrasonic waves in detail.

WA o155 d2efl S1URL A GUA AL Ul 1R AH2dl.

Two charges with value of 20 uC and 10 uC are separated 0.02 m distance in
air. Find electric force or coulomb force between these charges. K value is 9 x
10° N m?% C4

20 PC ¥al 10 pC il A [AdM 1R AN 50{lnell 0.02 m vid? edIHiedl 8.

ol w1 tial [AydeIR AR d191q [Agdeio wedl sEMeln Q] K o Y& 9
x 10° N m?/ C2,

Answer the following questions. (Any 2 out of 3) 08
ofl Aol Usllell wallod 1YL (3Uiel s18uBLR)

Define (1) Accuracy (2) Precision (3) Electric flux (4) Electric potential
Ul WL (1) ALSSAULY () Adledl (3) [Agd sasu

%) [agdRadlHLe
One sound wave has 500Hz frequency and 1500m/s velocity. Find out its
wavelength.

A 5 £ [eld23lef] 2419 [l 500HZ el AL 1500m/s B dl defl dAG6LLES QUL

The distance between the two plats is Imm, if we want to get capacitance of

0.1F, how much of area of plat should be? g = 8.85 x 102 F/m

A W2 qRef ¥id 1mm . %] A 1ULl ) 0.1F 5Uled Audg €1y d)

Weo A-501 529 v H1IH? ¢ = 8.85 x 1072 F/m

Answer the following questions. (Any 2 out of 3) 06
oflAotl UsLlell wallod WYL (3Hiel s18uBLR)

Write any three properties of ultrasonic waves.
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e A5 d2Nell S1SURL AL Rl eudl.
Give any three differences between common light and laser light.

AU USLL ol ALH I U511 dell S1EURL AL dSlald qudl.
Explain total internal reflection with figure.

usl2le] YlidRs ulddst 24150 418 yued).
Answer the following questions. (Any 2 out of 3) 08

ofl Aol UsLletl Fallod WYL (3Hiel 518uBLR)

Draw the symbols for (1) p-n junction diode (2) Zener diode and
Define: (3) valance electron (4) doping process.

AStL IR, (1) p-n FSAsL SIULS () Aol SIALS w4

U] W U) (3) dQed A 52)el (%) SUUL Ul (d.
Explain construction of optical fiber with figure in detail.

W56 51601 UL w15 [ 118 Al 1R Y1),
Explain bridge rectifier with its circuit diagram, input and output waveforms.

oilos 3521512 Aell Us[e, Se1ye wa w1Geye AdslH U1 ¥Hd).
Answer the following questions. (Any 2 out of 3) 06

of| Aol Usllell Falod WYL (3Hiel S18UBLR)

Explain OR, AND and NOT gates.
OR, AND 4l NOT 3l yH1dll.
Explain n-type semiconductor.

n-Usl¢f wdles yHedl,
light enters in glass medium from air. Glass has refractive index is 1.56. So
find velocity of light in glass. C=3 x 108 m/s.

Us1Ql sclletl HieHH ] siuHiudl 8. sidell dsleidetis 1.56 8. dl
Uslolell SidHi AL 21lt). C=3 x 108 m/s.

Answer the following questions. (Any 2 out of 3) 08
ofl Aol UsLlell Falod WYL (3Hie] S18UBLR)

Explain forward bias characteristics of p-n junction diode.

p-n %§52Lel SIALSe(l §12AS sllUY L@l UHomd).
Explain working of Zener diode as a voltage regulator.

Dol SIISe} dle2oy 39YAel 3 3ef 512 UHextdl.

An optical fiber has value of refractive indices for core and cladding are 1.48
and 1.45, respectively. Calculate numerical aperture and acceptance angle of
optical fiber.

A5 WICL5G S1TCReL 512 el QST HILell dslHdetisell Y& aisH
1.48 W 1.45 8. V1156 §1601R HI2 N7 56 WUAR W W sAeey
PSEISTEEERN
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