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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 4th Semester Examination, 2020

PHSHGEC04T/PHSGCORO04T-PHYSICS (GE4/DSC4)

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
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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
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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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