( Mechanics)
Full Marks : 50
Pass Marks : 20

(i) 180°
(iii) 360°
(iv) 90°
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{b} 1 ‘n’ be the mass and i‘pj" be the linear
momentum of a body then the Kinetic
Energy is given by

@y mp

(c) The dimensional formula for Torque is
@ [MT7]
(i) [MLT?]
(@) [ ML?T?]

MINIOI4B/BL 2

( i) 4 radian / sec
(iii) 16radian/ sec

(iv) (16/27n)radian/ sec

(e) An artificial satellite returns back to
the earth surface if the orbital velocity

(i) is less than’_.'?."--ng/ sec
(i1) 1s greater than 7 -QkM/ sec
(iii) is equal to 7-9 kM/ sec

(iv) has no correlation with 7°OkM/ sec

2. Answer any five of the following questions : -
2)(5: 10

(a) What 1s degreeénd order of differential
equation ? Find the degree and order
of the equation '

dy

' (d?y/dxz)+5(-&'x-)“2y why

63 (FY)SEM-1/MIN1/PHYMINIOL4BJBL 3 _ Cot



() Find the impulse and its magnitude
developed on a particle of mass 1kg
which changes its velocity from

(I:-*L?_;-F 41\.:)1?1/866 to

(4::4- 2j+ 4k:)m/sec‘

(¢/ Deduce the relation between Torque (7)

and angular momentum (E) of a

rotating body about its axis of rotation.

(d) What is inertial 'fra'me of reference ?

What are the characteristics of inertial
frame of reference ?

e/ Write down the laws of Keplar S
planetary motion. - -

) If a particle executing Simple Harmonic
motion, then the displacement equation

is given by Yy = asinwt, where symbols
have their usual meanings. Find the
expression for angular velocity ‘o’

V1/PHYMINIOIB/BL 4

Also find the

(g) Define Poisson’s ratio.
expression of 1t.
Mention the dime
Poisson’s ratio.

nsional formula for

(a) Define centre of mass. Establish the

(b) Derive the expression 10T total energy
of a particle when the particle executing

simple harmonic motion.

(c)  What is Geo-staitonary satellite ?
Mention two essential features of a Geo-
Stationary Satellite.

Find the expression for height of Geo-
Statmnary Satellite. _ 1+1+3=3

(d) Defme Elastic Potent1al Energy of a
deformed body.

Show that
“Elastic Potential Energy
- T 5 *lension x Extension. - 1+4=
63 (FY)SEM-1/MIN1/PHYMINIOB/BL 5 , 7 .Con



Mcn[ion tesg | , |
(C} Emstcin’b Spic::lalilgh;(;ry f relativit';f | (b) D.CI'IVE: €Xpression for
DiscusS abou llation 24323 () Work-Energy principle

(ll) AngUIar momentum of system of
particles
| ' 5+35=10

) Explain S€arle’s methog
Jetermination of Young’s modulus of

Elasticity Y.

(h) What is ordiﬂaff.)’ differential equation ?
golve the d_lfferential €quation

| Y’:Xtan(Y'-X)-"l- . 1. | . | 1+4:==..-5 ‘
Answer any one of the following questions -

a) What is Elastic limit?,
Establish the expression for torsional
couple per angular twist of the hollow
cylinder. A LIS T e - 2+8=10

SEM-1/MIN1/PHYMINIOI4B/BL 6
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1. Choose the correct answer : 1x5=5

uT TesCo! i %fcl*l\?%ﬂh:

(i) Zeroth law of thermodynamics gives the
concept of

ifafisR e 7R R AU Al

(a) Temperature
(b) Heat

Contd.
138 /FY (Sem-3)
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(c) Work
(d) Internal energy

(i) The entropy of a systep, ;
. 2 ln
irreveresible processeg al]

eifAqeaT AFAT GG S

(@) Increases

(b) decreases

(iv) Root mean square

s M at -
alto

sz @5
s TS Twere M o @mﬁg?
A @9 OFd (PR EIDE

@ M

molecule of mas e
- i
temperature 18 propor

(b) M
1
© Tm
1
(d) 71




'
AN

(vi) Write the statement of
Boltzmann law.




= el

_ jus-Clapeyren equation
~ .duce Clausius Pey q |

relation.

e G Sl Rerm e A
Clausius-Clapeyren I Sjaunt Sfeneq |

‘i
|
|

(v) Derive the relation

waiq AFHol AN S
oP

-~ CdT +T|Z—
Tds 7, (aT]U dU

The SymbOIS have usual meanings.

(vi) Prove that the W9rk done during
isothermal process is

srstiet F9Icd 2D Al [RfFFare by s

W =2.3026RT log,, (%&]
~ 1

(vii) Find the change in internal energy of
the gas to reduce its volume by
compressing adiabatically with work

done of 500J on it.

¢oo Tel P IR (AT (T GUIERDT
HCIoT TR SIS FAICe Falo (R SRS
g H Sfere |

38/FY (Sem-3)/BL 6

— = i -
- o - &

(viit) E?{plain the entropy_temperature
diagram for Carnot cycle.

SR |
I bl Grpit-GrATTH ©d -
Answer th ] ] : (any one

€ following question (10>< 1=10
o1 Rt 9o Tag B

() Derive the expression for Maxwell’s 13‘?
of distribution of velocities. How can 1t

be verified experimentally.

CRIRER (ol RERETra Al aferedi|
AIFNTS T @ es 2 I R Ei

(i) What is Carnot’s theorem ? Prove the
theorem. 24+6+2=10

BT g e R el | @7 9 2 T

(ui) A Carnot engine takes 2% 10 cal O.f hea:t
from a reservoir at 527°C and gives 1t
to sink at 27°C. Calculate the work

done by the engine.

o1 6 2w 5270 EEBAre 43 KEFeiss
o] 2x 106 cal Ot o7 O 3, 27° C 4 PR
O} T g R AR st 90

138 /FY (Sem-3)/BL 7 S
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63 (FY)SEM-3/SEC /PHYSEC

2024

PHYSICS

P‘ap‘er : PHYSEC2013
(Electrical Network and Lod
 Full Marks : 40

Pass Marks : 16 L

ds)

_ Time :
' The figur eS in ‘the margin i.ndicate
full marks for the questions:

1.~ Choose the correct answer - 1x5=5

(@) Which of the following 18 passive
element ?

i) Diode
(i) Transistor
Gi) Both (i) and (i

(iv) Capacitor

Contd.
139/FY (Sem-3)
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o theorem is ap
Plie

. )
(b) SuP -P{TH‘“;uwn‘lg l 4 opy
tO {..il‘\'.‘lllt“ C emerlts ly
(1) Resistive
(i1) pass1ve
1-]lnear
(i11) N
(iv) Linear bilateral
UuI1l
(c) For mahlmta transfer o Po
n
1nt€fﬂal eS1S ce of the SOUrCe hWer’
Should

d s it of urﬁ |
(d) A circlt Y power factor behaves
as ey

(i)

(i) Capacitiveé circuit

inductive circuit
(i) resistive circuit
(iv) R-C circuit

FY (Sem-3) 2

1 OF ;139/FY (Sem-3)

(e) In a three phase system, phasc voltage
differ by
(i) 180°
(ii) 120°
(iii) 90°
(iv) 360°
Answer the following questlm'lS (ar;zi 5"’1 116({
ents ?

(@) What are active and

Give examples.
re the limitations

(b) State Ohm’s law. Wri
of Ohm’s law.
.. (c) Write down the basiC differences
| between single and three phase
alternating voltage source:
(d) State and eXplain Kirchhoff 's law.
(e) How would you connect resistances 1Q,
o) and 30 so as to get an equivatent
rema::tance of 3g6Q ° Draw the
required circuit diagram. '
Lm State superposition theorem.
9) Define (i) Apparent power (ii) Power
factor. _ _
3 Contd.



(c) DeteT ic o
flows 11 the Clrcuit as s?—lurrent that
figure below: OWn in the
1Q2 |
S
6 Q2
12V .

(d) Discuss different types of o
in distribution system ang
characteristics.

139/FY (Sem-3) 4

o ——

ads present
€xplain their
5

(e) State .
/ ..m*— and explain Thevenin's theorem
Suitable diagram. How docs il

a) Stat
@ trar:;sfand explain maximum power
°I theorem and derive and

cXpress;
P SSlon for maximuim pPOWECT.
5+5=10

ta

(b) ISJSlt;? and_ CXplain Norton’s theorem.
~ S t}“S theorem, determine the
current in 20Q resistor n the network

shown beloy _ 5+5=10
10£2 - 100
+
20V
-_—‘*;—-
139/FY (Sem-3) 5
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63 (FY)SEM-3/MAJ/PHYMAJ2024

20249

PHYSICS
Paper : PHYMAJ2024
( Waves and Optics)

Full Marks : 50
Pass Marks : 20

’I‘1me Two hourS

The figures in the margin indicate
Jull marks for the questtons

1. Answer the following questions : = 1x5=5
(a) Lisksajous figurg at 45° means
(i) . 01rcle e I
(11) elhpse ‘ _ .
(i) straight line

(i) parabola

...-_ G
- i 7 N
hy - T
iy TS Contd.
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ng wave th _
qranding ¢ digt

{4
node and

5 1 jn

f". : ;l itS
betwes "_ Nearest

) no fring€sS are observed

i) 411 bright fringes are white

(iil) a1l bright fringes are coloured but
the central fringe is white

fv) all bright fringes are coloured

including central fringe

FY (Sem-3) 2

(d) In Fraunhofer diffraction of a SInglc 5L
with monochromatic light of WwWaves
lenght 2, the width of the slit is 'd
and the screen is at a distance D from
the slit. If the slit width 1s decreased,
the width of the central maximum

(i) will increase
(i) will decrease

(iii) remains unchanged

(e) A spherical wave front arises irom
i) a poiﬁt source
(i) a slhit
(i) an extended source

(iv) a double slit

135/FY (Sem-3) 3 Cc



: ny STV of the following Questions -
J;\I:fi\\l 2><5-.=10
late the velocity of sound in g gqg

. which (wo waves of wavelengths 5 o
1 = 5 m pr-()dLICCS 6 beats per second

)

B) " ing of length SYem and mass 10 g,
i: 300 HZ. What s the tension applied?
} write about plane wave briefly
(c .

e &

(b) What do you mean by beats? Show that
the number of beats produccd per
second is equal to the difference in the
frequencies of the two surrounding

bodies.

(c) A simple harmonic motion 1%

represented by

Y =(10 sin(lc)t—%),

| . : in
Here Y is measured 11 metres, -t .
.~ radians.
seconds and the phas¢ angle 1 radl

Calculate
C ) Frequency
) Time period
(iii) Maximum Qisplacement
(iv) Maximum velocity
(v) Maximum accgleration
(d) . Eiipléin a rhéthod to determine the

_wavelength of sodium light using
‘Newton’s rings.

135/EY (Sem-3) 5 Contd.



/) What i1s half-period Zone? Find the are

El Y
of second half-

Wi the
| ,* (D) rite sh any two of
pt’:?I‘IOd 2one. What will | follows O.rt notes on Y c+5=10
be the area of third kg wing :

)
=

period zone ? _ ' | |
() What is diffraction grati | () Fizeau fringes

(i) Haidinger fringes
(1)) Lissajous figures

(tv) Fourier theorem
(h) Derive an €xpressijon, for the |
sound in a gaseoyg — Velocity of
factors, the velocity,

of s :
medium depends. OLIndjln Such

n
wavelength of light waye P € plate. The

the numbers of Freg enel

)
. S ZOr o
radius of 1 cm of the Nes in g

pIate 7+3= 1 O :
135/Fy (Sem-3) | .
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fotal number of printed pages—4

63 (FY)SEM-3/MAJ/PHYMAJ2014
2024 B ’
PHYSICS

Paper : PHYMAJ2014

( Electricity and Magnetism)

Full Marks : 50
Pass Marks : 20

Time : Two hours

The figures in the margin indicate

full marks for the questions.
1. ChOQSé' the correct answer : '
(@ In E = %_ﬁ U, the negative sign signifies
() E is opposite to U

(1) E is negative
(iii) E increases when U decreases

(iv) E is directed in the direction of
decreasing U
(b) Gauss’s law in differential form 1is

) VxE=ple,
(i) V.E= plE

1x5=5

([ 6 «E=0
‘ - ov
ww) LE=-——
( ) e

Contd.
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{ ””1}:“(.‘“‘(3‘ ficld 1s
Curd ©

/iff-} jrms = 210 /ﬂ'
ﬁl/} ]D - erms /ﬂ:

swer the following questions : fany Sive)
2x5=10

State Gauss’s law is electrostatics. Write
two properties of electric field lines.

Show that y =xyzZ satisfies Laplace’s
equation.

/BL 2

o, > f | ‘i ds
(¢) Define Inagnetic susceptibility and
magnetic permeability.

| (d) _Df»‘fine self inductance and mutual
| Inductance.
|

(e) Define sharpness of resonance. Under
| what condition does a circuit become
| more selective ?

(/) State Norton's therom and Thevenin’s
theorem of electrical network.

(g) State and explain Biot-Savart’s law.

3. Answer the following questions: (any five)
5x5=295

(@) Derive an expression for capacitance
of a parallel-plate capacitor.

(b) State and explain maximum PpoOwer
transfer theorem.

| (c) Explain reciprocity theorem of mutual
| induction. '

(d) Show that VxB=u,j, where the

| symbols have their usual meanings.

(e) Applying A{nperé’s circuital law, derive
- ail expression for magnetic field inside
a long solenoid carrying current.

(f) Derive an €xpression for Faraday’s law

of electromagnetic induction in integral
form. ' |

134 /FY (Sem-3)/BL ' 3
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Hefine current and charge sensitiyity
of @ ballistic galvanometer. Derive an
expression for torque on a current loop
. a uniform magnetic field.

(h) Derive all expression for magnetic force
between current elements. _

4. Answer the following questions: (any one)

10x1=10

(@ (i) Definé the terms dielectric
oosmﬁmﬁﬁ. | and electric
susceptibility, Deduce the relation

between them, 2+3=3

(i) Derive an expression for energy
stored 1N an inductor. Calculate
the ene€rgy stored in the magnetic
field of a solenoid of inductance
20mH when a current of 3mA flows
through 1t. 3+2=5

(b) (i) Derive an expression for force and
torque acting on an electric dipole
placed in' a uniform electric field.

_ 4

(i) Mention the analogy between
electric dipole moment and
magnetic dipole moment. Apply
Biot-Savast law to derive an
expression for magnetic- field due
to a straight wire carrying current.

2+4=6

134/FY (Sem-3)/BL 4 s 610



