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Subject Name: Modern Physics
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Instructions:

1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.
Q.1 Fill in the blanks/MCQs using appropriate choice from the given options. 14

(LY [A5e4 Uie s3] vl UL Y1 wielased usllsil adlod ¥414))
(1) Which of the following is a semiconductor?
(a) Si (b) Cu (c) Fe (d) Ni
(@) o{1Astl Hiell 53 wedlss B?
(@) Si (b) Cu (c) Fe (d) Ni
(2) Refractive index of glassis
(a) 1.50 (b) 1.33 (c) 1.00 (d) 2.43

() sl dsleidstis 8.
(a) 1.50 (b) 1.33 (c) 1.00 (d) 2.43
(3) When an angle of incidence becomes critical angle, total internal reflection
occurs.
(a) equal to (b) greater than (c) less than (d) none of these
(3) AR MIULASIQL 5i[dS1Ql sl 21 AR YLl WidRs Ulddst 1A 8.

(@)UHlLst (b) AU (c) VN (d) 241 US) 816 oAl
(4) How many P-N junction diodes are used in a Bridge rectifier?
(@ 2(Mm)3(c)4 ()5
) (619 35215 1M 1 5261 P-N F52lel SISl GUALIL 21 87
@2(Mb)3()4(d)>5
(5) Optical fiber works on the principle of .
(@) Interference (b) Refraction (c) Polarization (d) Total internal reflection
W) wlesd sI86 el [Uedid U si 52 9.
(a) U[A5L (b) dsletdat (c) gladeidet (d) YRl HidRs Ulddst
(6) Number of oscillations performed per unittimeiscalled
(a) periodic time (b) wavelength (c) amplitude (d) frequency
(£) WsH AHYH Adi eldsilofl dulll  s& 8.
(a) A1dd5191 (b) d2AGALS () SUldRd IR (d) wlg(d
(7) The S.1. unit of electric chargeis .
(@) Coulomb (b) Ampere (c) Volt (d) Faraday



) [QYdMR ol NAULS. W5 D,
(a) $44 (b) WAUYR (c) dle2 (d) $2US
(8) If the periodic time of simple pendulum is 2 second, then its frequency will
(@ 2Hz (b) 0.5Hz (c) 0.2 Hz (d) 5 Hz
() %) dlel dldsell Hiddslon 2 Ases A dl Al xigld  e2l.
(@ 2Hz (b) 0.5Hz (C) 0.2 Hz (d) 5 Hz
(9) The velocity of lightis__ in vacuum.
(a) 300000 km/s (b) 300000 m/s (c) 341 km/s (d) 341 m/s
(©) USIRAA] QelasiaMidal &l 8.
(a) 300000 km/s (b) 300000 m/s (c) 341 km/s (d) 341 m/s
(10) The velocity of sound waves is maximumin
(@) liquid (b) solid (c) gas (d) vacuum
(10) tdfol ddeA1 Aol HiHedH elU B.
() wdlel (b) el (c) dly (d) edldslel
(11) The propagation of light wave isdueto
(a) crest and trough (b) compression and rarefaction (c) only compression (d) only
rarefaction
(1) USI2oll d2Ao] UYL ol W IMIR] B.
(a) 242l ¥4a A (b) Aelotel W [Aelotel (c) §5cl Aelstel (d) §5cl [Aelstel
(12) LASER radiationis
(@) polychromatic (b) monochromatic (c) low intense (d) none of these
(1R LASER [afsel 8.
(a) W22l (b) 5390 (¢) O ol (d) 2L US] K1 oAl
(13) Which fiber provides longer bandwidth?
(@) Single mode (b) Multi mode step index (c) Step index (d) None of these
(13) 53U\ s189WR @iof] Aes(ae W 82
(a) (o1 H1S (b) HEZ] HIS U 80381 (c) U 858l (d) 241 US] SIS «l&l
(14) What is value of acceptance angle of optical fiber having numerical aperture 0.5?
(a) 30° (b) 45° (C) 60° (d) 15°
(%) 0.5 YA RS54 WURUR b1l MU [LR254 §106e1] U sAeY 2d1d 524 12
(a) 30° (b) 45° (c) 60° (d) 15°
Q.2 (A) Attempt any two. (518Ul & «i] %dlof 1)) 06
(1) Differentiate between accuracy and precision.
(1) ULSALS e HAl2dl dRAsA] d§lad AU
(2) Determine the diameter of a sphere measured by micrometer screw, main scale

reading is 5 mm and 50th division of circular scale is coinciding with base line. The
least count of this instrument is 0.01 mm.

() LB sl 25 GIR1 HIUAIM] M1ddl d0llel] cdlY «isS] sdl, Yud HIUUZls]
HIU 5 mm sl dduilsik HiYuZlell 50H) (el By dioel 18 QY ey 8. L
Aldotofl 614121 0.01 mm .

(3) Calculate the amount of electric charge stored on either plate of a capacitor of
capacitance 4 pF when connected across 12 volt battery.

(3) R 4 pF U dlddl 5UfAeR 12 volt W3] U1 w1sdl SU[R122s(
ool W2 UR auled adi ([AgdeilRell aseells] A-Ld3] 521,

214



(B) Attempt any two. (516USL &) «1| acllod 3{[U).) 08
(1) Draw a sketch of micrometer screw gauge with proper nomenclature.
(1) ALY 114501 A1 U512 35 Aol Uis(d £1R1.
(2) Explain the zero, positive and negative errors for vernier calipers with proper
diagram and list necessary steps to remove these types of errors.

() dlcfu2 J(Aud U2 ALY 15[d UL 2o, sl ual 43l AZ12A] M) e
UL USR] 421 €2 Sl HI2etl %3] Udldisd] Ale] wlsild.
(3) In an experiment of finding the periodic time of a simple pendulum, the

observations are 1.96 s, 1.98 s, 2.00 s, 2.02 s, 2.04 s. Calculate absolute error, mean
absolute error, relative error and percentage error.

(3) Ulel Alasell wlddsio 2Dludletl UAIHI AHdElsell 1.96 s, 1.98 s, 2.00 s,
2.02's,2.04 s 8. [(10& 442, A2l (12081 A2, Ut A2 WA uldeld A<l
L7 520,

Q.3 (A) Attempt any two. (518Ul & «i] 0] A U).) 06
(1) Define: Electric flux, Electric field, Potential Difference

(1) AR 52): [Ayd sq8, ([Agd@t, dlesRaldH el dsldd
(2) Derive the formula for equivalent capacitance when three different capacitors are
connected in series with necessary circuit diagram.

() 2R AQL el el SURAA AMHI A1sclimi 1A AR %63 AlEe SIAIAM
A1 AU 58 FU R HIs] ¥y Hard),

(3) Define: Infrasonic sound, Audible Sound, Ultrasonic sound
(3) AUV 520 Bl (o5 el (o, Bic td (o, W2 A\ [o15 td o

(B) Attempt any two (S18URL &) o1 %clled AN 08
(1) Prove € = %22 for parallel plate capacitor.
(V) AR We BU[MeR Ml ¢ =22 Hl[wd 52,
(2) List the characteristics of electric field lines.
() [Ayd st JulAlsd] dletf@sdl] YR1u, 52U
(3) Describe working and construction of magnetostriction method used for
production of ultrasonic waves.

(3) URRAL[AS ddAlstl Gallest Hie GUAUIHD AdMi Hlddl A2l seued
Ugg,[clofl U1l 24 s1Ue (o] alel 53).

Q.4 (A) Attempt any two. (518Ul & «i| 0] A [U).) 06
(1) A radio station broadcasts its radio signals at 9.26 x 107 Hz. Find the wavelength
if the waves travel at a speed of 3.00 x 102 m/s.

@) WS IS1ARUA 9.26 x 107 Hz B2l AIg(ddloll ddlls] Giet 52 8. %)
WL d20efl %SU 3.00 x 10% m/s 1A dl defl ddAGLE Al

(2) State the Snell’s law and explain refractive index of media.

(R) Widsil [y ¥R o Ul el] dslHdelis YU,

(3) Compare: Ordinary light and LASER

(3) UM 5 ALH LU USI2L Wl LASER

(B) Attempt any two. (516Ul & «i| eci[6] A 1U).) 08
3|4



(1) Demonstrate the structure of an optical fiber with necessary diagram.
@) %3] w15 u18 w256 518U Uil £2L[d).
(2) List applications of LASER in engineering and medical field.
() 5% o N(S59 AA LASER il GUALLe{l ALel 44N,
(3) Explain P-type and N-type semiconductors.
(3) P-type 4ol N-type 2td &S] UHMd).
Q.5 (A) Attempt any two. (51648l & «i| %6l W [U).) 06
(1) Classify conductors, semiconductors and insulators based on energy band gap.
@) Wt QAo ot WU IR dles), WHdleS) A Adls5) of a5 53,
(2) Explain OR and AND logic gates with necessary truth table.
(2) %3] 22 2044 18l OR i AND €125 2 uHldl.
(3) Describe the use of Zener diode as a voltage regulator.
(3) dl€2os 9YA 2R 3 Hel2 SIULSel GUALe} dRlet 3.
(B) Attempt any two. (516USL &) o1| a4 ¥{[U).) 08

(1) Explain full wave rectifier with necessary circuit and draw input and output
waveforms.

@) %3 UlBe U1 YEl ddl 551U AHMA) dell Beiye e A1Geye dall
¢,

(2) Demonstrate forward and reverse characteristics of P-N junction diode.

() P-N °852lel SIALSeil §12dS wa Ra dlet(Blsdlu) e2Lld).

(3) Write the principle of LED and explain its construction and working.

(3) LED il [egid @udl 24} defl 2:oll 34e) s1duee(d yHomd).
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