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The figures in the margin indicate full marks
for the questions
GROUP—A

( Mathematical Methods )
( Marks : 20 )

1. (a) The coordinates of the two points P and
=
Q are (3,4, -6) and (1, -2, 3). Find PQ. 1

(p) Whatis the geometrical interpretation of
the vector product of two vectors? 1

(¢ Find @ V7. o

(d) Define scalar field and vector field in a
region R in space. 1
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(2)

(3
2. (a) If aand b are unit vectors and 6 is the GROUP—B
anggl l:;et\jveeﬁn them, then show that ( Mechanics )
Sln_.z._:ila'—bla 2 = c. ( Marks 1 40 )

(b) Show that two non-zero vectors

(s 3 ’ ¥ 2 " § " 4. (a) Write two factors on which Coriolis force
A =All +A2J+A3k and B :-B]_I +82j+Bsk

depends. 1
are parallel if and only if (b) Give one example of conservative force,
vt A which is velocity-dependent. 1
—B;l- = _B_z_ = _Bi 2 (c) Name the physical quantity which is the
' 2 3 cause of rotational motion. Is it a scalar
AT LR do> = .- or vector quantity? 1
fc) If —u=wxu and —v =wxv, then
dt dt (d) There is a stick of half wood and half
show that a @ % D) = WX @ x ). 2 steel. The mass of the wooden portion is
dt less than the steel portion. It is pivoted
o > ) ! at the wooden end and force is applied
tational, th .
(@ IfA a_)nd_iB .are HE2 ‘a on oh PEaye at right angle to its length at the steel
that A xB is solenoidal. 2 end. Next it is pivoted at the steel end
: and the same force is applied at the
3. Answer any fwo questions : 4x2=8 wooden end. In which case is the
_}
(@) 1If d, b and ¢ are three non-coplanar ] angular momentum more and why? 1
- . :
vectors, then express b X ¢ in terms of (e) A thin rod of length L 1s bent to form a
2. g andic, ' circle and has a mass M. What will be
; ] the gravitational potential at the centre? 1
(b) Prove that
— 4 — - — 5. = . . . Wlth
3-(/% xB)=B-(_V)xA)-A-(_V’x§) (@) A non-inertial frame is rotating
angular speed 10 rad/s. A body of mass
— . A
() Find Y.F and _V’xl_«‘), FORRLE 20 kg is at a distance 20 cm f1:om the
O axis of rotation. Find the magnitude of
F=v(x®+y® +2° -3xy2) the centrifugal force on the body. 2
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(4)

(b) Show that, F =@xy+2z2)i+x2j+2xzk

7. Answer any one question :

(S5)

10

is a conservative force. 2 (a) (i) What are laboratory and centre of
2
() An observer in Lab. frame finds the Y rnass. et 1"eference. )
velocities of the two particles A and B of (i) Obtain a relation of scattering
masses m; and m, as v, and v,. angles in these two frames of
Calculate the velocity of each particle reference.
and total momentum of the system in (b) (i) Calculate the moment of inertia of
centre of mass frame. 2 spherical shell about its diameter.
(d) State the two theorems of moment of (i) Two bodies of mass 10 kg and 2 kg
inertia. 2 are moving with  velocities
(e) Gravitational potential is always kiR
negative in sign. What conclusion can Find the velocities of their centres
you draw from this statement? Write the ol mese,
relation, between graVita'tional intensity (c) (i) Derive an expression of deflection of
and gravitational potential. 2 a freely falling body by the Coriolis
6 e i force due to rotation of earth. S
. swer any three questions : . .
= . 5x3=15 (i) Two bodies of masses M; and M,
(a) Find the expression of acceleration in are placed at d distance apart.
non-inertial frame of reference. Show that at the position where the
(@) Findii, the 'centre of i ; gravitational field due to them is
SS o a . c .
homogenous semicircular disc. zero, the potential is given by
: e
(c) Show that for compound pendulum, the y= _E[Ml iy H2UNG M S
points of suspension and oscillation are
interchangeable,
j * % &
(d) Denve_ the expression of gravitational
potential at a point outside a spherical
shell.
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for the questions

SECTION—I
( Waves and Oscillations )
( Marks : 40 )

Answer Question No. 1 and any five from the rest

1. (a) Define a stationary wave. 1

(b) If two waves are represented by
x;=a sin (0t +n/5) and x,=a cos(wt-n/3),
then what is the phase difference
between the two waves? 1

() What is the ratio between the intensities
of the first and fifth harmonics
produced in a spring plucked at the

midpoint? "1
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(2)

(3)
(d) Give an example of application of : 4. (a) State the differences between transverse
Fourier series analysis. wave and longitudinal wave, 2
21 - Determine the distribution of velocity
! oy F d wave? 1 (b)
(eleWratiis Teverberation AIRSou and change in pressure in g plane
3 progressive wave. Plot the displacement,
Fars ] ' locity and the change in pressure to
irection of the acceleration ve
2. Sh;;wf t::it ;1: :;I:osite e ection of compare them. 3+2
.and fo ; i : i imple ; i
motion of the vibrating Paftfldi i:] :g:fgy S. {a) Obtain the positions of the nodes and
. : late the to : : : .
harmonic I?louon- gallcu ; simple harmonic antinodes of a standn.lg wave formed in
of a vibrating particles 3+4 a closed-end organ pipe. 5
motion. (b) Give an example each of free, damped
: and forced oscillations. 2
b A and B are of nearly _
3. (a) Two tuning forl(c:ises Freqiiency SEeA 6. (a) Calculate the velocity of sound in a gas
equal frequen } ing forks are in which two waves of wavelengths
is 256. When the two tuning 10
¥ . btain Lissajous figures, the 1 meter and 101 metre produce
usec; lze Zycle of changes takes place in 10 beats in 3 seconds. 3
com : :
10 secondS:Wf_len the t‘i‘;l;ni:::iaielz (b) What is the role of reverberation in
loaded with a little wax, constructing a good  auditorium?
is 20 seconds. Calculate the frequency 7 Calculate the reverberation time of an
of B before loading. auditorium of volume 5500 m3 ang
absorbing surface area of 750-m?2.
Find whether the discharge Of_ a [Given  the average  absorption
B condenser  through the following Coefficient is 0-5.] 2+2
inductive circuit is oscillatory :
0-1uF, L =10 mH, R =200 9 7. Analyze, with the help of Fourier theorem, a
C= " ’ 2 H iodi 1 = <tsT/2
S illatory, find the frequency of periodic wave given by f(f) =1 for 0 <¢ /
If it is oscillatory, 3 and f(t) =0 for T/2<t<T Also plot the first
oscillation. three terms of the Fourier series. S5+2
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(5)
(4)

’ 13. Derive the relation between lateral
8. (a) Deduce the expression for the energy of _ magnification and longitudinal magnification
a string vibrating transversely. 5 of a lens system. 5

(b) Calculate the change in intensity level

when the intensity of sound increases 14. Show that spherical refracting surface is

aplantic with respect to certain position of

200 times of its original intensity. 2
gm‘. L v the object. 5
9. (@) Find the expression of velocity of a L
longitudinal wave in a thin solid bar. 5 18 (@ W}::;?o Y‘zu rr?lean by aberration in an .
op system

Distinguish between phase velocxty and L.
@ (b) Distinguish between coma and

group velocity. ' : 2 astigmatism,
; (c What is achromatic doublet?
SECTION—II
( Ray Optics ) ' " * k k
( Marks : 20 )
Answer any four questions

10. Using Fermat’s principle, derive the formula

1 +l = 1 for a spherical mirror.

u v f 5

11. Using matrix method, find the  matrix |
for combination of two lenses of focal lengths |
f; and fp and separated by a distance d in |

lé. Obtain the lens formula for a thick lens of

thickness t. 5 .
. - A7—4700/47 3 (Sem-1) PHY M 2

A7/47 ’ ( Continued )



