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1 (Sem-1/FYUGP) PHY41MJ
2025

PHYSICS
(Major)
Paper : PHY4100104 MJ
( Mathematical Physics and Mechanics )
Full Marks : 45

Time : 2 hours

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

Answer either in English or in Assamese.

1. Answer the following questions : 1x5=5
wete Wl eiARe el ¢

(a) Define vector field. Give one physical
example.

A= (FaR ARl [l | G5 o1 Srigae |
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(p) What is tangent vector in curvilinear
co-ordinate system ?

TEET B E e N (O3 2

(c) What do you mean by non-inertial
frame of reference ?

epizal el Jfercet & e

(d) State the work and kinetic energy
theorem.

1 o sifeoxife SoAsmce! |

(e) Whatis Poisson’s ratio ? Write its unit.

o TS 57 TR G35 fordl |

o Answer any five questions from the
following : 2x5=10

Wﬁmmmwmz

(a) Find the value of ” F.dS for the vector
S

field F =3xi+ 4yj' +22zk .

= 3xi + 4y +2zk (SH CFIq P

F
([F F.dS 1w Sedl

S
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(b) Show that &(x)=d(-x).

e @ S(x)=65(-x) |

(c) Express yx A in spherical polar
co-ordinate.

GIFTR (T BHITS ¥« A -9 N Slenedl |

(d) What are conservative and non-
conservative forces ?

FEFre o SEEEe 36 B2

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

4kgW6kgW‘{ﬁﬂ@@@?lW
soigs 5ife T SR | CHHR T ©F|] I
faefa =1 |

() The rigidity modulus 1is
2-87 x 102N/ m? and Poisson’s ratio for
a material is 0-379. Find the Young’s

modulus.
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W1 B TH! BN 2:87 X 102N/ m2 e
FNFT SFATS 0-379 | TANET BT Tfayey

(g) Express graphically the K.E, P.E and
total energy of a body executing S.H.\M.

e SRS 9ifS T IR IO sifoife, o
o 0 *IfE AT TGS o 1|

(h) Define Young’s modulus of a material

and state its dimension.

AR 3TAGT BN e Wl S 3 W@l
foralt |

(i) Define torque and angular momentum

in rotational motion.

7 oifs 5F i (Fifde TacaeE e il

() Write down the characteristic of simple

harmonic motion.
e oiNge e e o
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3. Answer any four of the following questions :
o9x4=20

R Rriean BIfInt e Ses fral g

(a) Define gradient of a scalar ¢. Obtain

the expressions to V.Vg and VxVg .

1+2+2=5
Gbl (FA ¢ grad ¢-F W@ @ V. Vg
IE Vx Vg S 4B R Slered |

(b) Prove :

P DS |

—>

gf (¢9% —y Vg av =fsf W9y -vVy). as

(c) Write the scale factors in spherical polar
co-ordinate. Find line element and
volume element in spherical polar
co-ordinate. 1+2+2=5
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(GIETRE (FF ZAIE oleT© (B (SR T
7l | G2 B SeETTS Ty SIS SIS e
A Slenet |

(d) Show that under central force the

angular momentum is conserved.

ST @ ([@TER TR CFAS (FAT S0
FAEFe (2 ATH |

(e) Derive the expression of moment of
inertia of a solid sphere about a
diameter. '

I AACTE (o5 (GIEFF B T8 JINF AT
G afes T4

() Derive the kinetic energy and potential
energy of a particle executing SHM and

show that total energy is conserved.
3+2=5

S RIS At el o aife o A
TRTea I (riedl @ g *Ifep sicafEFs (2 AT
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(9)

(h)

A rigid rod of 1:5m in length is fixed
horizontally at one end and loaded at
the other by a mass of 0-1kg. Calculate
the depression of a point at distant
1-2m from the fixed end. Diameter of
the rod is 2cm and Young’s modulus of

the material Y =1.-01x10""' N/m?.

1-5m tdE ¥ N GO @Bl q TR
¥ TR 3 T3 WE AR T 0-1kg-< =F
451 erEwE (xRl B WOR A/ 12m
TR RS ST friefal | TR T 2em
wiE SRR 2midE 26T BT

Yy =1-01x10'' N/m?.

Prove that in elastic collision of two
particles in C.M. frame, the total linear
momentum before and after collision
is zero.

ol T (F ONEE 2ol o FAR G
@1 g AT (FIS AT T A
g P @RS SR U
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4. Answer any one of the following question :
| 10

O [ Gbt 2es Ted Wl ¢

(@) (1) State Gauss divergence theorem.

~ —>
Prove that ” r.dS =3V , where 7

is the position vector at any point
on surface enclosing volume V.
2+3=5

SITCZT AR SAAVICH! o7l | 2 =iet 7=t
m”%’.5§=3v,t{’@f Ca(E Ve
S

T B P QT (Il e okEH
(S |

(i) Prove that

_[f S(x-c)dx = f(c) 5
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(b) (i)
(1)
(¢ (i)

B15F0 0096

o 9 @

_ff S(x-c)dx = f(c)

Show that Young’s modulus Y:
rigidity modulus n and Poisson’s
ratio ¢ are related by the equality

Y =2p(1+0). 6

(RS (T 3TGI ST Y; Ol ol 1
YIF M2 SAC o3 AGS FHFHCD)

Y=2p(l+0)!

Show that the equation

X = Sinwt + bcoswt is the solution
of differential equation of SHM. 4

WS (@ x = sinwt + bcos wt
FTPLAC0] SHM-F SIS AN SO0
A |

Establish the relation between
gravitational field and potential.
Obtain the expression for
gravitational field due to a uniform
solid sphere M and radius ‘a’ at a

distance r from the centre.
2+5=7
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(1)

(@

B15F0 0096

el ova o Ko M THH0!
ofes a1 M ST W a JFIES T
&ii5t (oliee @B (FEI A r 9 S
Tl (P 2 AW Sfered |

Write Poiseuille’s equation for
liquid flow through a narrow tube

and also state its corrected form.
1%+1%=3

et GBI SR 2RIk (Rl $Ie1
AE ~TOHE TG ol =% 2]
i SSRGS 91 |

Derive an expression for the kinetic
energy of rotation of a rigid body
and hence define the moment o
inertia. 3+2=5

10




(i) State Gauss law of gravitational
field and deduce it in differential
form. 2+3=35
3R Taas R Afey |

2200
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