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PHYSICS — MDC
Paper : MN-2
(Basic Physics -11)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.

NGO FeGpfer IS [
S| I MBG &teT Teh s ¢ ox@
@) 2D ofes e S Al (W S A P — i |
() A T I0 7@ @I
() GG I TS 0T ?
(@) T ofbersy ail @30 K AT 897 FoFE #7137 @7 fNeq T 71 ' — @3 T8 (AT (S

@ T ofbereg 45 AeTHl TeTCwa |
SlelsfoRWIT 424 3@l =Tl | 99 wiee Fe
UNEEACERICCCER ISR R G Ra sl

G SIPA9NE NTH TS LGTICS (R N OIS DI SIGT & @ el @i @3]
a4 Firrel B2

ol T GG el T Foieda IR Fefy e |
ST [ (A FNACT G35 0 e W@ @5 Apfe evaa Tea ms |
et -3

T ofbefiem k@ S Ssiviim e 3@t ¢ 936 {7 aitms oy aft et st |
ST 9[d TR T G0 F[INOII NS (0 AT 8 (T01d SfeLrHad ey Fefy wa |

GG TP (% GG {7 SN A1 T 92 TN (@~ G0 ST W0 [ Ofow s e o ¢
(+8)+8+%

@G o RGwa & @I (7, 0) RMre ofde Req 8 cragiamya aif e R st

A
2 FE (@, G TR NS RIMT g 41999, C=6°7, @A oPafE efvfre wief 957 T |
ISR oNfes F417 Toig BT [ I T T2 TP | (3+9)+8+9

Please Turn Over
(3104)



(.D(4th Sm.)-Physics-MDCIMN-2/CCF ) (2)

8|

@l

Y|

Q|

b

ol

(3104)

®

Q)
Q)

=

)
€
Q)

)
)
Q)

C)

Q)
Q)
@

®
S
Q)

®
S
Q)

ARSI o Rge Tl | 97 0a AR SN JOFH FEAT SCHA T4 (I [T paateasd
off<ey e vt |

SRR 78 IR FCF, QI o171 iU #RRIR O1Ee peereas eReEd I [ s
SEEGTE o1 N rran | (3+8)+8+3

et -«

V ST A % ST 0T 9 GG Sl ST sicsid qiRenfs @il | spiceisitgla a5t
G|

e e i Rge Fe |

o AICE, SIAR AT FR TR ST 16 BlO €3 r.m.s. ToF FG @l |

TSl g vAees! Ae | *ifeq AeeT Ao =T P, V ST #Altd Sa SIAR ATy 74 93
G, 9 SRS Sl sheiE Cy [l st O+3+3+(3+9)
WIS SIS IBCHR 0ae TG o1 SHFPRR T |

53 BIt7 I TPoIT, I 2T S9F r.m.s. TS 0°C SO r.m.s. T SLES T2
WIFSTET SR (@51 967 a1 76 ©@l Ty € T, (Ty > T,)-F &0 ([ 96 @Tfbai
TFE Il ©+9+(9+9)
GG e o1t 3fit ez elfEm V) Sied ((Te e 7@ V, e 77, O $Rd 1 FORE
AT fefd et |

OIS 6 TeleS e el (el | 7o fre @b e S e |

@18 (@, FEelel A @l S SR (R, PV = 57 | el epfie sz

e BR3E FoCe @R 2 SistaifoRmiy g 7f Saizaet wis | ©+9+0+9

G P Sfegraa [fen R FrEeeet 390 Tt @R 99 Fireel W a6l |

wisfoRwia gor b e |

100°C €< 30°C SIsi1ql 764 (oo FIisrs, @b BT Zfew T NI 4200 TR Ol ojze) T |
@35 5@ oo FCS @S I AR I T2 (9+8)+3+9
qGE ARaRrre wisefeRwiz er 5@l @ |

e @, sEeres afeg @Gt A g A
15°C o7 50gm SCad A2 40°C WO 80gm ST Nl 1 24 | 32Te GG A o 212
(GTa el oot = 1.0 cal/gm) 8+8+8



(3) ( D(th Sm.)-Physics-MDCIMN-2/CCF )

[ English Version |

The figures in the margin indicate full marks.

1. Answer any five questions : 3x5
(a) Explain why two electrostatic lines of force can never intersect.
(b) State Ampere’s circuital law.
(c) What do you mean by Lorentz force?
(d) From the statement ‘work done by the electrostatic field on a point charge is independent of path’,
show that the electrostatic field is a conservative one.
(e) Write down the first law of thermodynamics. What is its significance?
(f) Write down the basic assumptions in Kinetic theory of gas.
(g) Working between the same pair of reservoirs whose efficiency is more: a reversible and an
irreserversible Carnot engine? Whose efficiency is maximum?
(h) Find out the expression for the work done by an ideal gas in an adiabatic expansion.
Answer five questions, taking at least one from each Group.
Group - A
2. (a) State Gauss’ theorem in electrostatics and prove it for a pt. charge.
(b) Using Gauss’ theorem, find the intensity of electric field both inside and outside of a uniformly
charged sphere.
(c) Find the flux of the electric field through one of the faces of a cube when a pt. charge is placed
at the centre of the cube.
(2+4)+4+2
3. (a) Obtain the expression for the electric potential and field at any point (r, 0) due to an electric dipole.
. o €,4
(b) Show that the capacitance of a.parallel plate capacitor is given by C = 7 where the symbols
have their usual meaning,.
(c) Is there any work done by a magnetic field on a moving charged particle? Explain.
(2+3)+4+3
4. (a) State Biot-Savart’s law. Using this law, find the intensity of magnetic field at a point on the axis
of a circular coil carrying current.
(b) Find the intensity of the magnetic field due to a long straight conductor carrying a steady current
using Ampere’s Theorem.
(c) Write down the basic principle of a cyclotron. 2+4)+4+2
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Group - B
Write down the expression of pressure of an ideal gas in the thermal equilibrium in a container
of volume V. State Avogadro’s hypothesis.
State the principle of equipartition of energy.

Define average speed and r.m.s. speed of gas molecules in thermal equilibrium confined in a
container.

Define degrees of freedom. Using equipartition theorem, calculate the Cy, of one mole of a
monatomic ideal gas in thermal equilibrium, confined in a container of volume V.

342+2+(2+3)
Write down the assumptions needed to derive Maxwell’s speed distribution law.

At what temperature, pressure remaining constant, will the r.m.s. speed of a gas molecule be half
its value at 0°C?

Write down the Maxwell’s molecular speed distribution law. Draw the graph of the distribution of
velocity for two temperatures T and T, (T, >T,).
3+3+(3+3)

Obtain an expression for the work done by a perfect gas in expanding isothermally from a volume
V, to V,.
Define reversible and irreversible processes. Give one example in each case.

Show that in an adiabatic process, PV’ = constant for a perfect gas. Symbols have their usual
meaning.

What do you mean by exact differential? Give two examples of it from thermodynamics.

3+3+3+3
Describe in brief the different processes in a Carnot’s engine and calculate its efficiency.
State the third law of thermodynamics.

A Carnot engine working between temperatures 100°C and 30°C takes in 4200 cal of heat at high
temperature. What will be the work done by the engine in completing a cycle?
(3+4)+2+3

State the second law of Thermodynamics in terms of entropy.

Show that for irreversible changes entropy always increases.

If 50gm of water at 15°C is mixed with 80gm of water at 40°C, what will be the change in entropy?
(Specific heat of water = 1.0 cal/gm)
4+4+4



