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1 (Sem-1/FYUGP) PHY41MN/(A)

2025
PHYSICS
( Minor )
Paper : PHY4100104 MN
(SET-A)
( Mathematical Physics and Mechanics)
~ Full Marks : 45 ‘
Time : 2 hours

The figures in the margin indicate
SJull marks for the questions.

Answer either in English or in Assamese.

Answer the followmg questmns 1x5=5
o i o e e
@ Define Gauss’é divergence theorem.
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\(b) Write the value of jé' (x)dx
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Define intensity of gravitational field.
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What do you mean by conservative
force ?

AR I I B gwme

(e} What is the prime condition of a body

to execute simple harmonic motion ?
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Answer any five of the following questions :
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2x5=10

oy I A= xz%1 -2x%yz] + 2yz*k , then find

VxA at the point (I,-1, 1).
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(b)
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i A = xz°l - 2x7yz] + 2yz*k W oA

(1,-1, 1) B® Vx A3 TR Sfaeat
Show that &(x)= (- x).

o9l @ §(x)=56(-x) |

Express V¢ in curvilinear co-ordinate

system. 4

TR AT RS T A T4

(d) State Keplar’s third law of planetary

motion.
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() Two bodies of masses 4kg and 6kg are
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in motion under central force. Find the
reduced mass of the system.
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(h)

Distinguish between elastic and
inelastic collision.
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Express graphically the K.E., P.E and
total energy of a body executing S.H.M.
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The rigidity modulus is
2.-87x1072 N/m2 and Poisson’s ratio

for a material is 0-379. Find the Young’s
modulus.

<51 ~I<S qFe! il 2+ 87 x 1()/Q/N/m2 G5
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A particle executing SHM has time
period 7 second and the displacement
of the particle at 7/4 second is 2cm.
What is the amplitude of the motion ?
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ﬁ? What do you mean by inertial and non-
inertial frame of references?

T wF Sy 2 AT T 3

anuy four of the following questions:
3. Answer any fi | e
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Jg 1 #(x, y, z)= 3x?y-y°z® be any scalar
function, find out
(i) grad ¢ at point (1,2, 2)
(i) unit vector é perpendicular to

surface.
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/v‘- W ¢(x, y,‘Z)=.3x2y—__y3*zz:;g%‘tmvfﬁw'

) (1,2,2) Re cgwqf,
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(b} Derive the equation of Gauss’s law for

(c)

(@)

gravitational field.
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Write the differential equation of SHM
and find its solution.
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Write the transformation relat1ons
between the Cartesian (x, ¥, 2) and

spherical polar coordinate (r, 6, ¢).
Express V.4 in spherical polar

Coordinate system. 1+4=5

IR TR (x, y, 2) W (IR o
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(e) Define torque and angular momentum

(9)
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as applied to rotational motion. Deduce
the relation between them. 1+1+3=5

g sfes el 741 36 e (FfT SR
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Prove that

T p() stx-a)ax- £(a)

g < @—

() 6(x-a)ax=£(@)

A uniform rod of length 1 metre is fixed
horizontally at one end. When a weight
of 250gm is suspended at the free end,
the end is depressed by 10on. Calculate
the depression of the rod at a distance
30cm from the fixed end.

- Contd.



1 0" o= R Wi 9o GO [
STghTeIR (e SR 3¢ (2RI TE Tk

(bp) Establish the relation between
gravitational field and potential. Obtain

250 AN ©RSEANE WS &R 1055 | the expression for gravitational potential
SRR X6 | R {OR o[ 308 e and field due to a uniform solid sphere
R SR B of mass ‘M’ and radius ‘ad’ at a distance
2 e = ‘Y from the centre. 2+6+2=10
(h) Find the moment of inertia of a solid TR (R O (KO e T A5
sphere about its diameter. | | ‘M R IE ‘@’ PEEA (I (15 «Be
T AATE (9MGT (517 B Troars ey U R r @ e T Reg o
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(c) (i) State the work energy theorem and
4. Ans : rove it for a variable force.
WET any one of the following questionls 0 . ol 1+4=5
©TR PITA SRl R ahrg Beq g g g Sosoi ieet W
| SARIETT TR (FIS THAMLH! 2 74 |
Prove that (e 1) - i . e :
f (i) Show that the twisting torque ofa
) Vx (6 x}q’)= ﬁ(ﬁ_g)_ v2i 5 cylinder is
B T P _ mor®
@) V. (Vxd)=0 : m
Tl ; where r-—» radius of the cylinder
W) v.7=3 | | l->length
‘Where (%) 7 _{,. S | S ‘7 - rigidity modulus
6 —» twisting angle ‘
5+3+2=10 f o o =
B15F0 0097 e ; | i
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(@) (i)

(i) Deduce the relation
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Discuss inelastic -collision in the
laboratory frame of reference and
hence calculate the lost of kinetic
energy during the collision, S

AASIFIoN 2ot 2eliete S fegiors siedre
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Y=2(+ o)
where Y= Young’s modulus

n = rigidity modulus

o = Poisson’s ratio
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Y = 30¢3 a9l

n = YUl QRS
o = 75T TS
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