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B.Sc. | Semester (NEW/ATKT) Physics

Examination 2016

MECHANICS AND PROPERTIES OF MATTER

Time Allowed .: Three Hours

Maximum Marks : 85
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Note : Paper contains three parts 'A', 'B', 'C'. Marks allotted for

these are 20, 20, 45.
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Q.1. WaEl I & TuA Hifowi

Ghoose the correct answer.
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The value of V'(F) is :
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af} s Wy aF g ar:

(a1) Curl A=VA (d@) CulA=V.A
(@) CulZ-vxA (3) Culi=o0
For a vector field A

(@ Curl A=VA b) CulA=V.A

(© Cul A=VxA (d CulA=0
F=ma F T g :

(a7) woft o A

(7) Faw smiférda M w

(W) gemm aRedt g9 =

(3) wea™ g g™ W

F = ma is applicable

(@) Inallcondition

(b)  Only at relativistic velocities

¢) Onchange in mass
(d) When mass is constant
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BT 7ol & 2fey e & T °I BT |

(a1) o
(7) fer
(W) 9 g @ g8 & rgeharTurd
(g) SF=
The gravitational field inside a solid sphere is
(a) Zero
(b)  Constant
(c)  Directly proportional toits distance from the centre
(dy  Infinite
Ok
- Y — = Hs I 5.
XA Y = W3S ADT HF B
(a1) 3 (7) 2
() 6 (@)
94
In relation ¥ = el , the unknown Ais
Ak+n
(@ 3 Py 2
() 6 d 1
e fPegfer 6 Wi §
(31) 05>0<-—1 (GT) 05<o<-1

(1) 05>0>-05 (8) 05<5<0.05
The limits of Poisson's ratio are
{a) 05> a<-1 {b)

(C) 05>0>-05 (cl)

05 <age-1

06 <o=0.05
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In simple harmonic motion, the kinetic energy of particle
at distance x from mean position is :

LI 1 22 2
@ mox ®) Gme (a® - x°)

1 2
--mr)ga
(c) s me

wrgea el g :

(d)  2x° ma? X

(ar) wfeer () arfewr _
(W) urer wfder (3) oeha wfew
The moment of inertia is : '

(@)  Vector (b)  Scalar

(c) Polarvector (d)  Axial vector

SHM ol geadr qaY # ¢

The mass-energy equivalence relation is

@  E=mc? )  E=hv+md®
€ E=m? ) E=mv®+me?
3?}1?@17-[ $t @ror $i el -
(a1) petim A (@) afger 3
(W) o= A (§) 9mav =
The electron was invented by
(a)  Coulomb (b) Boyle
(c)  Thomson (cl) Biot
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Q.4.
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Explain the dot and cross product of two vectors.
372541/ OR |
(i) v ATORER TAT (i) ATCATRAT AR Fa1 §? Frdla
e ugfy # gve w forfag
What are (i) v operator (i) Laplacian operator? Write their

values in Cartesian co-ordinates.

f=ferRaa @1 aref wwsngUd

) ORI A iy drcarfors A

iy R UTE V) THI-ERY AT

Define the following :

i) Average velocity i} Instantaneous velocity

i) Velocity-time graph v)  Acceleration-time graph
37247/ OR

gt T AN qell § B0 Y AR AU
Differentiate between the centripetal and centrifugal force,
giving example of each.

HUdeAleR & IFueY Qo & oy amerddrer @1 wisia
qiH HIfoIg

Deduce expression for the time period of transverse oscillation
of a cantilever.

e/ OR
SRATAN T G §? 30 Fo rmaT forfRay

Write Bernoulli's theorem and its applications.
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Q.6.
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The acceleration of a parlicle executing simple harmonic
motion is ff'% cm 52 when its displacement is 3em.
Calculate its time period of motion.
312ra1 / OR
wxel smadf dfer o1 wdftewor filRaw) saa ey aan
avErd 82 e Hid
Write down the equation of simple harmonic oscillator. What
do you mean by it? Explain.
qerigy & sreprer et a7 febedt oft Ader ww & sraw wgar g
Show that speed of light is invariantin each frame of reference.
AT/ OR

WSS, a1 9T F A 9
Give contribution of Sir J.J. Thomson in Physics.

©ug — ¥ /Section - C
atel IR 999/ Long Answer Type Questions
Ox5=45
Al el A Ud B % ThelR AT e IO W a2 e

. . %
g2 gfed A= Ay + 1A, KA, TAT B=iB,+jB, +¥B,

81l AB TUT AxBF T SR 9]
What do you understand by the scalar and vector
products of two vectors Aand B 7 |l A=A

x P Ay FRA and

13 I8, H}, v+ 28, calculate lhe values of A, F and AxH .
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391/ OR
9 & v & - Wy forfay g w8 g Hifdm)

State and prove the two forms of Green's theorem.

SRIY, WHaE g, Moty gdfiy g Jamer Aderie
ugfdi &1 aHengy|

Explain the Cartesian, plane, polar, spherical polar and
cylindrical coordinate system.

JYGT/OR
dUR & g vt iy & A foilkaw) Rig Hifde @F a8
& URewmueTe &1 o, defga B s s & ww
STPHIATE] g B - |
Write down the Kepler's law of planetary motion. Prove that

square of time period of revolution of a planet is proportional
to the cube of the semi-major axis of ellipse.

da e fahe pgdl 87 o fomg o FAmfda Fifdr,
STRfd qUs @ IPERY IREDT () FEATBR (i) JETeR
{ I

What is bending moment? Deduce an expression for i, if the
beam is of (i) Rectangular (ii) Circular cross section.

312@T/OR
g8 a1 @ 3 aweney) dadHy s Ry gr @
& Y8 TG DY 3T DA S TN FI quia Hifdrg) srasas
T gea=~1 Hifdw

Explain the meaning of surface tension. Describe the
experiment of determination of surface tension of water by

.rise in capillary tube. Derive the formula used.
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Q.11.
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Fd! APRT BT I Gea—=T I

Discuss the vibrational motion of diatomic molecule and derive
its frequency formula.

- 3121/ OR
uiT o ¥ Rve $ Tfrt it @7 wiors R SR

Deduce the expression for the kinetic energy of a rotating
body.
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e # @ il o wr Roooft iR
3) ffte anféma &1 Rigka
q) 'mﬁﬁﬁgﬁﬁ.

q) - FEEE-F e
g) A & WY oA § aRadw

Write short note on any two of the following :
a) Special theory of relativity '
b) Length contraction

¢) Mass-energy equivalence

d) Variation of mass with velocity
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