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B.Sc. (Part-1)
Term End Examination, 2019

PHYSICS
Paper - I

Mechanics, Oscillation and
Properties of Matter

Time : Three Hours] [Maximum Marks : 50
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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Derive expression for the velocity and
acceleration of a moving particle in
cylindrical coordinate system.

@ & = gt Fer & fgda
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Deduce Kepler’s Second law related to

the areal velocity.
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Show that central force is conservative.
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Explain the concept of reduced mass.
Calculate reduced mass of hydrogen

atom.
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Determine the moment of inertia of a
uniform thin and solid circular disc
about an axis passing through (i) centre
of gravity and perpendicular to its
plane, (ii) its diameter, (iii) tangent to
its plane, and (iv) tangent, but
perpendicular to its plane.
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The moment of inertia of a body is
2.5kg m% Calculate the torque required
to produce an angular acceleration of

30 rad/s? in it.
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If the diemeter of earth 1s suddenly

reduced to half, how many hours wnll
there be in a day? Assume that mas

of earth remains the same.
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What is a simple harmonic oscillator?
Establish the differential equation for. it
and solve it to deduce the expression

for velocity, displacement and time
period.
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Write short note on Helmhotz resonator.
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Prove that T =21rJL. for freely
MH

oscillations of a magnet moving in a
uniform magnetic field. Where symbols
have there usual meaning.
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What is forced harmonic oscillator ? Obtain
the differential equation for a forced harmonic

oscillator and solve it for steady state. Explain
the condition of resonance.
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What changes occur in a discharge tube
when pressure is gradually decreased ?

Explain it by drawing a suitable
diagram.
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(b)CROHﬁW@IWW%? 3 (7)
What do you mean by sensitivity of (@) Tﬁ;u Y=3K(1-20) #1 frme =ifag
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Describe the Thomson’s parabolic method of
determination of specific charge g/m of
positive ions, with the proper diagram.
Deduce the formula used. How are the
isotopes discovered from the analysis of
positive ions in Thomson’s parabolic method ?
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What is coefficient of viscosity ? Derive

Poiseuille’s expression for the streamline flow
of a liquid. What are its limitations ?

What is Reynold’s number ? Explain
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JJ-1274

B.Sc. (Part-1)
Term End Examination, 2019

PHYSICS
Paper - 11

Electricity, Magnetism and
Electromagnetic Theory

- Three Hours] [Maximum Marks : 50
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Note
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- Answer all questions. All questions carry equal

marks.
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State and prove the two forms of
Green’s theorem.
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(2)
fag =ifew .
curl(¢0.4) = ¢ curl 4+ (grad ¢) x 4
Prove that :
curl (¢.A4) = ¢ curl A+ (grad ¢)x 4
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Explain the meaning of divergence of a
vector field and write its physical
importance.
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Using Stoke’s theorem, prove that
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Deduce expression for the electric potential
and intensity of electric field due to a
uniformly charged non-conducting soild
sphere at a point situated (i) outside (if) on
the surface and (/if) inside it. Hence draw
a graph to show the vanation of electric
potential and electric field intensity with
distance from the centre of uniformly
charged non-conducting soild sphare.
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(b)

(c)

(4)

What 1s meant by potential encrgy of
an clectric dipole 7 Obtain cxpression
for the potential energy of a dipole
a uniform electric field when the dipole
0 with the

axis makes an angle

direction of the field.

fog #ifou f& fog@ & £ # dfed

uﬁmmﬂﬁmmg
el El

Show that the electric energy per unit
volume stored in an electric field E is

EOE2
5

0.1 HX frsm & 91 & T @Ed
T & 10pC e fear wmar &1 M
F ¥ W fava g@ wifaw

A charge 10uC is given to a metallic
hollow sphere of radius 0.1 m. Calculate
the potential at the
sphere.

surface of the
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What do you understand by dielectric
polarisation ? Explain the terms electric field

E. electric polarisation P and electric

displacement D in a dielectric substance and
establish a relationship among them. .
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Establish equation for the growth and decay
of current in a circuit containing a resistance
and inductance and solve it. Explain the time
constant of circuit and find its value.
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Prove that Jyound = curl A/ where (p,

symbols have their ususal meaningg
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Derive an expression for the magnetic
field produced at a point on the axis
of a current carrying solenoid inside it.

37997/ OR
FIE HAT qYr SERITEEE S
F1 HHART |
Explain

angular momentum and

gyromagnetic ratio.
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flelmholtz coils 7 Show that

What arc 7 o
the magnetic ficld in the gap
these coils 15 nearly uniform.
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B % fau
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curl B=p0[J+eo—at—)
el sl ¥ w3 2
Explain the concept of displacement
current density and prove that for the

magnetic field B produced in a time

varrying electric field E
= ~  3E
curl B = l‘o(-/ +€g 3’—]

where symbols have their usual meanings.

foqa geetlm a1 & o fafgw
Write the characteristics of
electromagnetic waves.
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(a)

(b)

(c)

(8)

fdt Tuefors wdgd HeAd HoOE
w B & fau ainm gdte fHofhg
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I
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Obtain the wave equation for £ and

B in electromagnetic waves In a
isotropic dielectric medium and prove
that the speed of waves in a dielectric

. ! 1
medium 1S }J = —.
Jne
a~ &1 fam fafge qar S Gew
g ag=ET

Write Lenz’s law and explain the law

of conservation of energy.

T &1 el gy w1 fagm fafaul

Write Fleming’s right-hand rule.
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