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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 4th Semester Examination, 2022

PHSHGEC04T/PHSGCORO04T-PHYSICS (GE4/DSC4)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfeE T F0Z Yo Q"Y/VW fac Fed1
Candidates should answer in their own words AT [NCST ©IRNF TR T AT AT M
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest

> TR & RFHE 3R W el (ATE (A-CHIC 715 ATed Ted wis

I. Answer any ten questions from the following: 2x10 =20
fafeife @-cpiea 7o @cis Ted nies
(a) State Huygen’s principle of wave propagation.
S TEE RGPS QS ASfG (Tel|
(b) What is the sharpness of resonance in forced vibration?
AT T SR SISl TS 9

(c) What is the radius of the first zone of a zone plate of focal length 0.2 m for a light
of wavelength 5000A?

50007 STHMCHT TEE &Y 0.2 m @FFH v [ @ @7 267 2w @i
AL T 2@ ?

(d) Explain the term intensity of a wave. Mention the factors on which it depends.
IR Sigel =l I FEN @ Rewelm Sor «ft 97 @ ©f Trae T

(e) What is amplitude resonance?
R8T SR FIE 0 9

(f) What is critical damping?
FIfeT ST I 6T 2

(g) What is half-wave plate? Why is it used?
ez (25 fF 9 (e G I9QT FA W 9

(h) Can we obtain interference with wide slits? Why?
a2 76 927 @ F Tfora e Fare i o & 2

(1) What is critical velocity of liquid and what is its importance?
TR TRIO (9 F AR @F GG 9

(j) Write down the relation between group velocity and phase velocity of a wave.
CAGE TR 8 TR -G T IR (#CAl
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(k) What are coherent sources?
PG G w00 F @ACH 2

() Explain why the central dark ring in Newton’s ring observed in reflected light
turns bright when observed in transmitted light.

efowlere S Mo IR (U IR0 SHFE 2es 2o SEAR CFg TR
TG Teget 23| A1 IR

(m) Differentiate between grating and prism spectra.

@fte 3efiett w=e ferers 3l st =< e

(n) What is the refractive index of glass if light of 550 nm wavelength is completely
plane polarized when reflected at an angle of 60°?
550 nm SEHACHT S P RCF 60° I elfowfore 2@ 7o)l FAee Coirige
2, v afesmrs e s

2. (a) Write down the corrections required in Poiseuille’s formula.
Poiscuille-93 0T ARG AT (&7e

(b) Assuming the surface tension of soap water 0.07 N/m, find the excess pressure of
a cylindrical soap bubble of diameter 0.02 cm.

AR SR 2o 0.07 N/m @ @, 0.02 cm I0R 430 TR A0 Q0
e sivt fefa T

(c) Write down the intensity distribution expression for double slit diffraction pattern,
explaining each term clearly. Show the intensity distribution graphically.

2o 7 1A T FaeER-93 B-@ARwd T 8 TR SIgel IG6C AfTE!
@ETC | OOl IR @T=fba S

(d) What do you mean by missing orders in double-slit diffraction pattern?
TRTIF-4F 5-@IRwa Seike 7 (e, missing orders JETCO J @A 9

3. (a) Write down Dirichlet’s conditions.
fORBEEToa @@t @l

(b) A car is giving horn at intensity 10~ SI unit. What will be the corresponding value
in decibel?

@ 9N 107 ST TS(oa Sigor =+ weer | (BRI FREE H T 2 ¢
(c) What are melody, octave, and plane of polarisation?
I, TTF AR HAAO HoeT fF 9

(d) Find the angle of polarisation for glass plate of refractive index/3 .
3 efmERfdE a3 25 25 SRS @l e e

4. (a) Describe with a ray diagram how the wavelength of a monochromatic beam of
light can be measured by Newton’s ring experiment. Explain why the central ring
is dark when the rings are formed by reflected light.

fToca 42 A9 NG A 8! IRE Oy Freid st w4t a7 o a4
B AR 109 T efsTlere e 7 R (o 3 @R TR @ THhE
Y O i AN
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(b) Water is flowing through capillary glass tube from a vessel. Compare the times 3
taken to empty the vessel when the length of the capillary tube is made half and
diameter is doubled.

T G0 oG (AF (FRE FI6F B Mg 2[ifze =) e Ba ) s @
1 Tawsel 2ee #N@fh Aifer Fa09 ([ IR Geral S|

5. (a) Displacement of any particle at an instant ¢ is given by x=a sin «t+bcos at . 2+2
Show that the particle oscillates simple harmonically. Find its amplitude.
(I TR ¢ AN 789 x = @ sin @t + bcos et | A @, T 7 @eafore I
2R FACT Rl (9 el

(b) Write down the mathematical expression for a saw-tooth waveform of time period 2
t and amplitude 4. Show that the Fourier series of the wave is given by

y(t)=A/2— A/mw{sinax + (1/2) sin 2ax + (1/3) sin 3ax +........ 3.
¢ R € 4 RSIER saw-tooth SFowaad sNfdfess AT @al (rate @ @3
A FRAE BRe y(f) = 4/2— A/n{sin ax + (1/2) sin 2ax + (1/3)sin 3ax +........ }
1
(c) How circular polarization is represented in diagram? 2
eI Fei e fbrg Torgeia 41 27 9

(d) What is Reynold’s number? Write down its dimension. 1+1
@TE-@F WY [ 9 @ Wl @I

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to
their own respective colleges on the same day / date of examination within 1 hour after end
of exam. University / College authorities will not be held responsible for wrong submission
(at in proper address). Students are strongly advised not to submit multiple copies of the
same answer Script.
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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 4th Semester Examination, 2021

PHSHGEC04T/PHSGCORO04T-PHYSICS (GE4/DSC4)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfeE T F0Z Yo Q"Y/VW fac Fed1
Candidates should answer in their own words AT [NCST ©IRNF TR T AT AT M
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest

> TR & RAFHE 3R W el (ATE (A-CHIC 715 &ATed Ted wis

I. Answer any ten questions from the following: 2x10 =20
feaferfae @-coiel 7if5 elvss Tex wies

(a) The amplitude of a particle executing S.H.M. with a frequency 90 Hz is 0.02 m.
Determine the maximum velocity of the particle.

e (ieTsife oo Ao elie RS9 0.02 m @2 ©F F7901% 90 Hz | Feifba 1oy ot
el ez

(b) What is Lissajous Figure?
femiferas fog i a0 2
(c) Determine the condition for velocity resonance.
@9 Srgw A2 2o = el Fei
(d) Define coefficient of viscosity. State its S.I. unit.
AR TS SAIE TG 71| S 1. 7Aoo @3 9FF F| 9
(e) Why does mercury form spherical droplets on glass?
FIET T2 2AI% (GNP 0! Codl I & 2

(f) Write the expression of velocity of transverse wave in a stretched string. Write
the expression of fundamental frequency also.

a3 B oIz Wy e fofe wamm sfewem e @l Qe sl
AfEEDe @l

(g) State the conditions of obtaining sustained interference pattern of light.
frafdfvea St fenia Tl #ieam *eef @t

(h) Define decibel and phon.
(OIHCaT R RIS TR (I
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(1) In an experimental set up for producing Newton's rings, the radius of curvature of
plano-convex lens is 1.45 m. Find the diameter of the third dark ring produced by
a light of wavelength 589 nm.

a5 o fRR-9q FFES G ATeEest @@d Il IPIE 1.45 m!
SR ooy AW 589 nm T, oI SEIR fik-«3 1 ey

(j) Is light energy is destroyed in the region of destructive interference?

@AF FISHIE A e T F 9

(k) Discriminate between Fraunhofer and Fresnel diffraction?

FICATF QR (FCAER SRS W AL FCAN

(I) Can sound rays be polarized? Explain your answer.

X A ANIS A [ 7S] 9 FIL FCA |

(m) What are Ordinary Ray and Extraordinary Ray?
iz R 8 SpTIKiEe SR FICP [0 9

(n) What is meant by half-period zone?
SR e @00 B @I 9

2. (a) What are beats? Show that the beat frequency is equal to the difference between 4
the frequencies of the component oscillations.

T~ FIE AE 9 (A8 @ GF F1F TR @7 T2l 1oa F=o00a M= i)

(b) State Fourier’s Theorem. Write down the mathematical expression for a 2+1+3
symmetric square waveform of amplitude +4. Show that the Fourier series of the

wave is given by,

@)= (%j {sin wt+ (%j sin 3wt + (%j sinSwt + -+ }

A Toirim @191 + 4 R swRsfier swmcem sifdfes aféme @l @ate

@ @3 S AR Pifae 23
44 . 1) . 1) .
_| 24 = = e
y(t) ( - j{sma)t+ (3jsm3a)t+ (Sjsm&ot + }
3. (a) Define critical velocity of liquid. What is Reynold’s number? 2+2
SR FRPD (O TG 7791 (GHCEST TR F 2
(b) Water flows through a horizontal narrow tube of length 20 cm and internal radius 4

0.081 cm under a constant head of the liquid 20 cm high. In 12 minutes, 864 cc of
liquid issues from the tube. Calculate the coefficient of viscosity of water. Given:
density of water is 1 gm/cc and g = 981 cm/sec’.

20 cm MCHR @I ST 7 TR T M o e}ifRe zrl WER ered
IPNE 0.081 cm | TR 2 2NTS 5171 20 20 em 12 GG, B3 2T 864 cc o7&
foefe 2= e e 94 Sl (S5 999 1gm/ce @R g = 981 cm/sec?) |
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(c)

4. (a)

(b)

(c)

5. (a)

(b)

(c)

4232

Find the expression for excess pressure of a liquid drop.

@b o3& @FIoE wiefae viesia e e sen

Write down the conditions for constructive and destructive interference.
TOTETF IR AT FIOHIET *16 @

In Young’s double slit experiment, explain briefly what will happen if distance
between the slits is increased gradually.

TR-93 B-@at fow =1 T @ifems 109t mag A A ATIE W OE@ ) TR 9
REFGSR T FE@A |

Two slits illuminated with red light of wavelength 650 nm have a separation of
I mm. The interference fringes are observed on a screen at 1 m from the slits.
Find the distance between the third dark fringe and the fifth bright fringe.

650 nm SFWIMCHA A W FA g @RifewcE e T4 w1 @difey ya

WS TG | mm| 9T T 1 m GE A G0 2 ifos To@i toft = v
wElR #Af6 @R ses Tega #ifba W wAw T T

What is diffraction? Discuss the formation of diffraction pattern when a
monochromatic light falls normally on a single slit and state the conditions for
maxima and minima. Show the intensity distribution graphically.

TS FIE @9 GO TS GFF e eE G @R ToF TSI
qHTT 2 [FOIE T2Re AT 9ifFe 27 SNEADA FE @R FE D 8 T 2N
WS @A 2NET 6 @I LT @S |

In a grating spectrum, the 3" order line of wavelength 5461 A, overlaps with the
4™ order line of a certain wavelength A. Find A.

@36 @ffk afidfce, 5461 A SHmcda vo @@, @36 Wt s A-a3 vl
@A A AN 271 A-aF W e e

State Brewster’s Law.

oI 59 9 ¢

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.
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Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfer T F0Z FIMo Q"Y/VW fac T
Candidates should answer in their own words AT [NCST ©IRNF TR T AT AT M
and adhere to the word limit as practicable. s R

Question No. 1 is compulsory and answer any fwo from the rest

> TR & RFHE 3R W 2Pl (ATE CA-CHIC 715 2Teid Ted wis

1. Answer any ten questions from the following: 2x10=20

fsERke @-ie ™I arss Teq wiss

(a) How does surface tension of a fluid vary with variation of its temperature?
I ST I FoIE Treoi 7z o1 = 9

(b) Determine the dimension of the coefficient of viscosity.
Alare! @iz Ml e S|

(c) Define nodes and anti-nodes for a standing wave.
B[O {oFo W @ o1 Rvgd wikeal (=104l |

(d) Write down the difference between progressive wave and standing wave.
BeToR @ F[JOAA N 214 @A |

(e) Write the relation between group velocity and phase velocity of a wave.
A W1~ 8 IR 2R (@I

(f) What are beats?
T~ 1 9

(g) The amplitude of a particle executing SHM with a frequency 60 Hz is 0.01 m.
Determine the maximum value of acceleration of the particle.

60 Hz F=0EF <67 (Mie1s1f 7= (itell T 819 0.01 m 1 Felifba g=eels 7oy s
Sl e

(h) Write down the differential equation of a damped SHM when motion is along
X-axis.
x-S JRIRE 9T SR HeT (AieTolfod SReet A @1 |

(1) What is sharpness of resonance in forced vibration?
A FACNR (GG SR STl Fl 2
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(j) State Huygens’ principle of wave propagation.
O 2Z RS JRCATH-9F (b [RFe T
(k) What are coherent sources?
PRTS T F 9

(I) Write down the conditions for path difference and phase difference for
destructive interference.

RS FIOBICTR Gy 212 #Af '@ 7ol 2Cra e eTeall |
(m) Differentiate between Fresnel and Fraunhofer diffraction.
(AT 8 TFIF A (A N et Sl

(n) State Brewster’s Law.

F5I9-93 7@ ge T

2. (a) Two SHMs act on a particle in perpendicular directions. The two motions have
equal time periods but may have different amplitudes and phases. Show that, in
general, the resultant motion will be an ellipse. Under which conditions the
resultant motion will be (i) circular (ii) straight line?

i 3 cieraife @i e Toim o7y Sy fermmiet | e wRie i T [k ¢
| fon for 2roe 7 male @, =i oG AxRereiE a3t Boige 2@ @ &I
0 wfa sifo=1afb (i) IeFI (i) FETEA 23 9

(b) Displacement of any particle at an instant 7 is given by x=acosat+bsinat.

Show that the particle oscillates simple harmonically. Find its amplitude.

@I TS (5 @I F9F 54 2 x=acosat+bsingr @AS @, FG I
Eeifere Seie | @3 [ e st

3. (a) Derive Poiseuille’s formula for the steady flow of an incompressible viscous
liquid through a horizontal capillary of uniform cross-section with necessary
assumptions.

N PR (ST T N i SR e S SIS 2-AZ & TR
3 g A TR 2o @t

(b) What are synclastic and anticlastic surfaces?

B0 (synclastic) € SFGz/IRPEF (anticlastic) ©eT 1 9

(c) Calculate the amount of energy needed to break a drop of mercury of 2 mm
diameter into eight droplets of equal size, taking surface energy of mercury as
0.465 J/m’.

ARCE P& 0.465 J/m’ (F, 2 mm TR G0 AT GPOIE AN FFIEE 60
(IO IS AT *fe eyl S|

4. (a) Write down the expression of intensity distribution for Young’s double-slit
experiment, explaining each term. Draw the intensity distribution. Discuss the
interference pattern obtained for white light.

2fSfb 7 I I TWR-9F 12 @RIRET A9 RE)-IBC AR @l 2ie-
I54 TF AN | AW ST Ty 21 FTOBIF TN D FR |
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(b) Briefly explain formation of Newton’s rings with the help of a schematic
diagram.

foEh TeTere Tevife g (@Ifbeas ARG FCFCo! FI FCAl |

(c) In Newton’s ring experiment, the radii of the n-th and (n+5)-th rings are 4 mm
and 6 mm respectively. If the radius of curvature of the convex lens in 10 m, then
determine the wavelength of the incident radiation.

fTC 10 (Il A -8 @ (n+5)-OF T JAE TG0 4 mm @<L 6 mm |
Tee! @07 I@O-IE 10 m 20 N0 S ommiond) e T |

5. (a) What is a Zone plate?

T o B 9

(b) Write down the difference between convex lens and zone plate.
Tee] (7191 '@ N ol AL @Al

(c) How can you distinguish between an unpolarised light and a circularly polarised

4232

light?

TINAIGS '8 FERSIF TGS SR OF© Fllcd v T3 2
(d) What are ordinary and extraordinary rays?
LR (Ordinary) IR € SRl (extraordinary) M F 9

N.B.:

Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.
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