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\st Semester Examination, 2021

Time : 3 hours
Full Marks : 60

Answer from all the Parts as per direction

The figures in the right-hand margin indicate marks

Candidates are required to answer in their own words
as far as practicable

(MATHEMATICAL PHYSICS )
PART — 1

1. Answer all the questions : 1x 8

(a) The equation y = x* represents a

s IA0X 5
() }li‘?n RN

(c) Order of the differential equation

1+(%J2=6_y
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(2)

(d) If
U= €* siny, then %:—= WP

() If . A=i+xj+5k and B=2i+j-
perpendicular, thenx="7?

arc

)

(/) For any constant ‘a’ Dirac delta function
oax)= ?

(g) Forany vector A to be Solenoidal,

div A=

(h) H_ﬁ-ﬁ‘-dv: —
¥

PART —1I

. |
2. Answer any eight of the following : 15-x 8

(@) Plot the graphy =3x +c.

2
: : | —x
#) Find fim =22,
' x—0 X
SH PHY —01(Model Syilabus) ( Continued )
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(3)

(¢) Find the general solution of the differential

2
equation :_f_zx +5y=0.
dx

(d) Give the example of two linearly independent
functions.

| (e) Write the condition of continuity of a
function.

(/) Solve ydx — xdy = xy’dy.
() Give the example of two orthogonal vectors.

(h) What are the co-ordinates in plane-polar co-
ordinates and Draw it.

(/) What is the physical meaning of curl of a
, VeClOor.

(/) Give the example where Gauss divergence
theorem can be applied.

PART —1III
3. Answer any eight of the following : 2 x &
SH PHY —01(Model Syllabus) ( Tirm Over )
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(%)

(a) Find

lim Iz +5.1'.

X=4l) b o

(b) Find % cif x=a (1t + sint), y = a cosl.

(¢) Give the example of a homogenous
differential equation. Why it is called so 7

(d) Solve the differential equation

x%+y=x5+:.

(¢) Define Wronskian, Give an example.

d’y ,dy

ix
(/) SDI‘U’EthEEQUﬂliﬂn"E*3E+2y=e _

(¢) Evaluate |im I’W

7
x—+()
y=+0 vy

(h) Give the Geometrical interpretation of
divergence of a function with an example.

5H PHY =01(Model Syllnbus) ( Continued )
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(3)

(/) Define Dirac Delta function. Give one
application.

(/) State Green’s theorem. Give one application.
PART -1V
Answer all questions : 6 x4

2

- ) and check the

4. Draw the graph y = sin”' [I
1+ x

continuity and differentiability of the function.
Or

Solve the differential equation

2
d—‘;-- E’c——3;s:=t:4|:1r54|'_
dr dul'

5, If y=2-Z, then find

2 X
ou_ du__ou
* ox ‘Fﬂy SOz
SH PHY —01(Mode! Syllabus) ( Turn Over )
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(6)

Or

Find the expression for vector tripple
product. Give an physical example.

Find the expression for velocity in general

orthogonal curvilinear co-ordinates. Reduce it to
Cartesian Co-ordinates.

Or

Discuss characteristics of a Dirac delta
- function with physical application.

. Show that, for two Scalar ﬁ.mctlﬂns f’ and ‘g

Vf x V g is solenoidal.
Or

State and prove Stoke’s theorem. .
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1st Semester Examination, 2021

 Time : 3 hours
Full Marks : 60

Answer from all the Parts as per direction

The figures in the right-hand margin indicate marks

Candidates are required to answer in their own words
as far as practicable

(MECHANIC)
PART —1
1. Answer all questions: * 1x 8

(@) What is reduced mass of a two body system
having mass m, and m, ?

(b) Moment of inertia is analogous quanﬁty of
in linear motion.

(¢) What is the theoritical limit of poisson’s
ratio 7

( Turn Over )
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(2)

(d) Write the relation between gravitational field
and potential.

(¢) For a stream line flow Reynold number
1S

(/) Time period of a geo-synchronous satellite
IS

(g) AtV =C, time in special theory of relativity
1S

(#) Einsteins mass energy relation is

PART —II
2. Answer any eight of the following questions : 1.5. x 8

(@) Define moment of inertia of a body and give
its mathematical formula for a continuous

system.

(b) State the 'principle of conservation of
angular momentum.

(c) What is Coriolis force ?
(d) Give one application of youngs modulus.

L’“‘”-ﬂ&mm ( Continued )
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(3)

() How the excess pressurc inside a Soap

bubble changes with surface tension.

satellite.

(h) What is damped oscillation ?

(i) How time changes in Gulilean transfor-
mation 7

(/) What is the postulate of constancy of speed
of light in special theory of relativity ?

PART - 11l

3. Answer any eight of the following : 2x8

(a) With a suitable example explain perpen-
dicular axis theorem of moment of inertia.

(&) State and explain Routh rule.

(¢) Give an example to explain Coriolis force.

SH PHY —02(Model Syllabus) ( Turn Over )

Scanned by TapScanner



(4)

(d) From the relation between elastic constants

cstimate practical value of Poisson’s
ratio.

(e) Show that steel is more elastic than rubber.
(/) State and explain poiseuille’s formula.
(¢) What are gravity waves 7

(h) Calculate the radius of the orbit of a Geo-
Synchronous satellite.

(i) Explain the condition of resonance.

(/) Explain time dilation with an example.

PART -1V
Answer all questions : - 6x4

4. Derive an expression for moment of inertia of a
solid sphere about one of its diameters.

i

Or

What is a non-inertial frame of reference.
Calculate the force in that frame.

.
SH PHY — 02(Model Syllebus) ( Continued )
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(35)

5. Find the expression for bending moment of a Ii ght
cantilever loaded at one end.

Or

Derive poiseuille’s formula for flow of a
viscous liquid with end correction.

6. What is central force 7 Discuss the motion of a
particle in a central force field.

Or

Find the expression for gravitational field
on the surface of a solid sphere.

7. What 1s damped oscillation ? Find the condition
of resonance.

Or

With Lorentz transformation equations,
discuss length contraction.
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