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2025 L
PHYSICS _‘
Paper : PHYHG4046/PHYRC4046

( Waves and Optics)
Full Marks : 60
Pass Marks : 24
Time : 3 hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Choose-the correct answer from the given
options : (any five) | 1x5=5

weTe firal el fde S iR Elenedr e (ﬁmm
“H551)

(a) Lissajous figures make a figure of eight
(8) if the time period ratio is

foree foure v B coliat IR TfCE 21T Fierm
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(e) Excess of pressure inside a bubble of : (i) . Snell’s law (CF=1S &)

radius r formed from a liquid of surface | :
tension Tis (iii) Brewster’s law (@3R'Y )

To[0oR G WHIOFH r JFIYATE Wb foeTe | (iv) Fermat’s law (FISCN0T 7d)

R SfeRe Biolg S (h) The intensity of principal maxima of

r grating having N slits is proportional to
6 o S | N 35 3@ caifbes RS afFR ke oo

_op (FIFCBIR Tt
(i B
‘ ) =+ i N
N .

4T -
(iii) - (iij) N2 (iv) JN

p (i) A spherical wavefront arises from
() 451 (TR SRR BeolE 2

(i) a point source («6! R BT *Y)
(i) a slit (451 7853 #30)
(i) an extended source

(451 RSIRS TR =idn)
(iv) None of the above (87133 «bre Fzx)

() What causes reverberation ?
2ifSze /i O T
(i reflection (AfSFew)
(i) refraction (2fS¥R9)
(iii) interference (FAIA)
(iv) absorption (C13)
(g) The expression u=tani is called

() If white lightis used in Fresnel’s biprism
experiments, the fringes will be—

_ PR AR R AIRTIS 34 (A IR PR
u = tani AMET @R S < Retre 8 —
() Malus’law (¥l 3 ) () white and dark (I SR )

DO3F0 0125 4 DO3F0 0125 S Contd.




2.

(i) yellow and black (JFLR = F=1)

(iij) white central fringe surrounded by
a few coloured fringes
(Es 391 A6 o BRSO
. I8 if6) -

(iv) Fringe pattern will not be observed
(I 447 #IfS IR o1l W)

Answer any five of the following questions :

2x5=10

(@)

®

Why is the central fringe of Newton’s ring
experiment dark ?

TR Stefs «9rwIs e sifvs ) w4 5
@? ~ . . *

Find out acceleration from the

displacement given by y = sin® ot and
show that it does not represent a simple
harmonic motion.

y =sin? ot Rpfes A= wom W R =
wIF (6T (X T @ ~Adige oif e
B
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(@)

(e)

(9)

State conditions of constructive and
destructive interfernece in terms of path
difference.

(e IR AL AL AT AN
RFNIS AN TEFAE Foran 1

What is acoustics of building means ?
State the factors that affect acoustics
of a building.

@i o o & gome & oW @
TH) (IS KNS O (AR TP ol |

State one similarity and one
dissimilarity between a zone plate and
a convex lens.

o cﬁ%‘m@wm«ﬂwﬁhﬂmw
g fevin

State four different methods for
production of plane polarized light.
NG TG (AR I eFSFI BRI
@R R ot

What is reverberation ? Write Sabine’s

- formula for period of reverberation.

SRR 7 ¢ 71ige 2fSwiRa vifkem ! ft
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Answer any five of the following questions :

5x5=25

o Rzt “Asoi7 ©es foral 3

@

(b)

(c)

(d)

Analyse a sawtoothwave with the help
of Fourier’s theorem.

FRAR ST TS IS SIR3t Reset 71 |

Obtain differential equation of motion
of transverse wave on a uniform string.

DR Sige TR SRR 5O SR TR
fRefa ==t

What are synclastic and anticlastic
surfaces ? Derive ascent law in a

capillary tube of radius r, dipped in
water (density p). 1+4=5

B o iR o 2 r3mid T o
TN GOl SANS (WY o ) QIR SRS G55
i R 301

Define wavefront. Write the properties
of wavefront. What is the angle which

the direction of ray makes with the
wavefront? How many types of
wavefront are there ? 1+2+1+1=5

DO3F0 0125 8

(e)

(g9)
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SR G o1l | SRATLI WS R
ol | SR OIF IRR g ers & @A
W SR R RS goe = «lw)

State the differences between single slit
and a double-slit diffraction pattern. A
grating with 2500 lines per cm is
illuminated at normal in%idence by a
light of wavelength 5500 A . How many
orders will be visible ?

Gn o Y SeRE SR AP Fri |
9500 @1 &S of TT A (aftREs 5500 A’
SRACLR (oIS AT TFERTORA Ao
TR ERe F Tz R S b

URILIGEEST:

Explain how refractive index of a liquid
is obtained using Newton’s rings.

fHETR el I IR P T AL
TR e R iR <R o =4

Write down the relation between
intensity level of sound wave and
intensity of sound. Find the intensity of
the signal, when the intensity level for
conversion is given as 60 dB. 1+4=5
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M SRR ARAR T AF T ARG Ters
TIHEG! Bl W AT T ARTST
60 dB Z(E &iFels WiN <ol 91 |

‘(h) Write a short note on different types of
fringes formed in Michelson interferometer.

AR TEAT TF0 SeoAw (7l Rfow
Wﬂﬁaemﬂ%‘twmﬁm

() Derive condition for maxima and minima
in case of interference due to transmitted
light in a thin film. ,

G e g See 2R (sired I AR
CRIT TR AT I SR 56o7ag Aol
Ea

4.  Answer the following questions : (any two)
10x2=20

R Rieerza ghtera Ses |

(@) (i) Derive Poiseuille’s formula of rate
of flow of liquid through a capillary

tube. 7
T TR W@ (@R TTR 2]y
21 +I35R 9 aAfedt )

DO3F0 0125 10

(i) Calculate the mass of water flow
- flowing in 10 minutes through a
tube of 1 mm diameter and 40cm
_ long if there is a constant pressure
head of 20cm of water. The
coefficient of viscosity of water is
0-Olcgs units. ‘ 3
1 ffefiidie IPR I 40 GFBRGR M
TR TR ORR MEfH 10 RGeS
RIS @7 AR o3 Ry w1 @fent
3 e Bi9 AINR 20 GRERGIR A |
AR TSl BdIET 0-01 cFHfbR aW
(T8 GIFT |

(b) What is zone plate ? How is zone plate

(c)

constructed ? Give the theory of zone
plate. 1+2+7=10
o' (25 B2 & (2lb (RS oW = =W &
(253 g fAefy =1

Describe Fresnel’s biprism experiment
for interference and explain the process
of determination of distance (d) between
the two virtual sources in this
experiment. 6+4=10
@ ARfEETTS (IR MR R B
IF G2 IS YOI TS SR Nies 11 (d)
@ R R AR I =
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(d) i)

?@ﬂ ﬂ@m cmm Wﬁ @znﬁa T

()

(iii)

DO3F0 0125

‘Draw 'the’ th1rd p0331ble mode of

"'v1brat10n of a streched string fixed
' at two cnds L

2

i o

901

A string of length 2m and linear
density 0-25 kg/m is kept under
a tension of 100 N. Find the

fundamental frequency of the

string. :
2 bR Fee W 0-25 caff@ﬁerﬁﬁma

I uie BifeE ©Fe 100 N OiF
T =itz | S5 Bie GNferRs FoeRlcE el
1| |
Explain how Lissajous figures can
be used to determine the unknown
frequency of a tuning fork. 5

oy foar e Hf w61 e
TR (AP fRef iR AR 00t 4
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