110/Phs. SKBU/UG-1/Phs.-I(G)/16
2016
PHYSICS
[GENERAL]
Paper : 1
Full Marks : 100 Time : 3 Hours

The figures in the right-hand margin indicate marks.

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

‘ GROUP-A
1. Answer any ten questions : 2x10=20
- weif 2ves e wie ¢

=(1
i)  Evaluate V[;), where ¥ is the position
vector.

by

- (1
V( )mmﬁ*ﬁla@, @A T T SR (9F |

ii) Show that the vectors A=i+4j+3k and
B=4i+2j—4k are mutually perpendicular.
mAre @ (8FT  A=i+4j+3k @R
B = 41+ 2]— 4k 2/FIq7 T97 71H |

iii) Calculate the RMS velocity of the molecules
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vi)

vii)

viii)
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of nitrogen gas at N.T.P. Density of nitrogen
at N.T.P=0.00125gm/cc.

AREIE BIER WG T INRE I R
T2 (TSI ot ¢ Txeor) | FroifFe bivl @ Tweo
ABGIET 9 0.00125 as/FR |

What is angular momentum? Write the
dimension of angular momentum and torque.

@Ffs S Fe FfFT =@ ¢ T Fg NG
GEN

What is radius of gyration? Write its

dimension.
vaifed P 2 @3 @l @)

Write down the relation between Young's

Modulus and Poisson's ratio.
W VAT 8 (AT TAIST 50 741

Why a person standing near a fast moving

train feels an attraction towards the train?

B ©]ed (A @ ?

Why small drops of mercury are spherical in
shape?

&6 AW M (AR T (2
State the principle of equipartition of energy.
e ANRereH Sifefs Rge 741
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xi)

xii)

xiii)

Xiv)

XV)

Xvi)
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What is thermal conductivity and thermal
diffusivity?

Slof +fFIReE ¢ o ool 2
What is Carnot cycle?
I b e

Give kinetic interpretation of temperature
according to kinetic theory of gases.

PR TORCEG I GO G WS |

What is damped oscillation? Give one
example.

e @iEw 2 9o Suigad wie |
Write down the characteristics of SHM.
e (eifed @atrefE @R

State and explain the first law of

thermodynamics.

wisieifefme gL b Kge ¢ Py FE|
Why a gas has two specific heats?

TG Yo S5 Sief AP (92
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GROUP - B

Answer any four questions : 5x4=20

@I b 20w Ted wis ¢

a) Find the divergence of the vector
F=(2xy+z3)f+ x*j+3xz’k at the point
a, -2, 1).
ane (933 F=(2xy+z3)i+x23+3x22f< a9
(1, -2, 1) Reyes wiReRwes N 11

b) Prove that Vi=3, where r= xi+yj+zk is
the position vector.
orle @ Vi=3, @AW T=xi+yj+zk ==
g (0% | 3+2=5

Derive the differential equation of motion of a
rocket projected vertically upward in a uniform

gravitational field. 5
N S (w0 Sagei S B<feg @b A0
sifeq o e et st

a)  What is degrees of freedom of a mechanical
system? _
@I TIfEe AP RO T@l Fe70 & @R 2

b)  Show that if a molecule of a gas has X number
of degrees of freedom, the ratio of its
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5 a)
b)
6. a)
b)
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principal specific heats is given by—
2
=1+—=
Y X"
@I SPIERE ST FATOR Tal X 20, a9 F9

2
TQF 12 AR OIted Sqeire Y=1+§|

2+3
Calculate the work done by a perfect gas
during an isothermal process.
93fb S STICTR AR ARG &) FeIIRT
sifsmiel fefa <=1
Does the gas do any work during adiabetic
4+1
Fgolel RTSER S & i P e

process?

~ The equation of a plane progressive wave is

y= 0.lsin10001t(t— X
3500

)cm . Find the

amplitude and wavelength of the wave.

o HTGAE AN T

y= 0.1sin1000n[t- X )cm
3500

oEibd [Awe 99 o9 el (39 9|

Show that the motion of a simple pendulum
is SHM. 2+3

@8 @ FAEWMEE ofe 7 @esifo |
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7.  State Fermat's principle and deduce the laws of

reflection from it.

1+4=5

TR Tl Ko 37 93k 4ol 23re T @i
afsfre w41

Answer any six questions :

GROUP - C
10x6=60

@I BT A TS WIS 3

8. i)
ii)
9. i)
ii)
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State and explain the parallel axis theorem
and perpendicular axis theorem.

HAGI S @ Y WCHA ool e 399
[ F9N
Derive the moment of inertia for a cylinder

about an axis through its midpoint and
perpendicular to its length. 4+6

G eive Tk A 29 e wfey ww
T 1B Toe I AfRNE [T w91

Find the expression for excess pressure inside
a spherical soap bubble.

G (AN AR FIR TOEIE @ BItofd
e ey 91

A capillary tube of 0.5mm bore stands
vertically in a wide vessel containing a liquid
of surface tension 30 dynes/cm. The liquid
wets the tube and has a specific gravity of

6]
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0.8. Calculate the rise of the liquid in the
tube. 5+5

0.5mm PR IFIE 9316 (FIF 7=t 30 dynes/
cm 7RG I SAER T VTSI GAE! S |
TSI AR 9wy 0.8 ¥ B WA fowi |
ea fowa o3 o Swel o1 Bfdtq, T 371

10. Determine the equation of rectilinear flow of heat
along a long bar under steady state. What is thermal
resistivity? 8+2

ez a3 1Y 081 Ty M@ SivgdEg T
of oD 21 oA @uE Fe

11. -i)  According to kinetic theory of gases, deduce
a relation between the r.m.s. velocity and

- pressure of an ideal gas.
SHIETR sifooeg SR, S Pt rm.s. (@91 8

BItsi e 7iF e 39

il) At what temperature will rms velocity of
nitrogen molecule be double its value at

N.T.P, pressure remaining constant?  8+2

@I SR FREGISH WS r.m.s. 9, N.T.P
(S ARG 99T r.m.s. @R fawd 23 (B
BIte) 2

12. i)  Write the equation for refraction by a thin

lens.

ANGell R AR TP @1
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i)

iii)

13. i)
i)
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Prove that, If an object and screen are held
fixed, separated by a distance D and a
biconvex lens‘ is placed between them then
there will be two positions of the lens for
which a sharp image of the object will be
formed on the screen provided D>4f, f being
the focal léhgth of the lens.

oal T (@, THIG 8“7 772 (D) B3 A&
IR W SRS (@I Srered ER 4
AW D>4f 2, @A {2 SroIs (0 (TR
w39 |

If the separation between the two positions

DZ_XZ
of the lens is X, then show that, f= D
2+4+4
(TR o SRR NS g X T, (8 @
2 ~s2
f=D X l
4D

Determine the expression for the mass of
the sun using gravitational law.

*4|

Show that gravitional force is a conservative
force.

@A (@ QAW I 46 FHF®! 4 |
[8]
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iii) Why are the light gases like hydrogen rare in
the atmosphere? 3+5+2
(P ?
14. 1) ~ Show that the torsional couple per unit twist

4
of a wire is

, where the symbols have
their usual meaning.
M8 @ GFT O 2o 9T AT (@HT JCad

nnR*
21

I =

, AU ol apfere w3

AN

iil)  The modulus of rigidity and Poisson's ratio
of the material of a wire are

 2.87%10" dyne/cm? and 0.379 respectively.
Find out the value of Young's modulus.
6+4

a3 OIFT CAMIE Yool @IF 8 (AAEH
SIS I IAFE 2.87x 10" dyne/cm’ @R
0.379, 3T TR NEF W ARI F9|

15. Describe with a neat diagram the construction and
working of a compound microscope. Derive an

expression for its magmﬁcatlon 6+4

ﬁmwﬁ@%u@mm%wmzﬁ
M 391 37 R 936 I§S ol 91
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16. 1)
i)

17. 1)
ii)

110/Phs.

What is forced vibration? Write down the
differential equation of forced vibration and

explain the terms there in. 2+2+2=6

AT F9A FIE AET?2 AT ™A I
A 1 8 RS smefd I F11
What is sharpness of resonance? Write down

the laws of transverse vibration of a stretched

wire. 4

SAAITT STFol 0O (R ? Ol 6L T

el @4 |

What is emissive power and absorptive power

of a body? State Kirchoff's law of radiation.
1+1+2=4

@I 31 [NTRe el @ (i el 36 2 R{fewel

G IIHEFR AL (F14 |

State the second law of thermodynamics.

Calculate the change of entropy of a perfect

gas. 2+4=6
wivsfefwiz ey Jalt Rge 371 93l
N\ O (e E RO R SECT R EY SR
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