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SUBJECT: PHYSICS(pApER-I)

THREE T{OURS

Q.Ho,tr (a) Differentiate between gradient and divergence of a vector by giving two (S+S=1O Marks)
examples of each.

(b) If A, B and C are vectors then show that

A.(BxC) =B,(CxA) = C.(AXB) (10 Marks)

IIME

Q.No.2 (a)

(b)

(c)

Q.No,5

Q.No.7

Q,ilo.8

UM

Atternpt any FrvE questions,in All. Attempt in urdu or English,

Differentiate between Conseruative and Nonconservative Forces.

Write down Newtonian laws of motion.

State and explain the laws of thermodynamics in detail.

What is LASER? Describe its construction, working and applications;

Write down note on the followlngsl (7+7+6=2O Marks)

(i) Maxwell's equations in thermodynamics

(ii) Newton's Ring

(iii) Maxwell-Boltzmann Statistics

Prove that the line integral,of a vector field A vector around any closed curue
is equal to the suface integral of the curl of A vector taken over any
sufface S of which the currre is a bounding edge. Mathematically

Q.No.3 (a) Differentiate between elasticity and viscosity with the help of examples

(b) Prove that

efovz+oqh = constant

(c) Write down a note on Gyroscope.

f a.ai: ,ff(F x E) . ds'
Cs

(4l{arks)

(6 Marks)

(1O Ma*s)

(4 Marks)

(8 Marks)

(20 Marks)
!

(2O Marks)

(8 Marks)

Q.No.4 (a) Write down the Postulate of specialtheory of relativity. Write down the Lorentz (6+4=10 Marks)
transformation equation.

(b) State and explain the three Keple/s laws of planetary motion. (10 Marks)

Q.No.S (a) Differentiate between longitudinaland tranwerse waves. Also discuss standing (6+6=12 Mar[<s)
waves and travelling waves.

(b) Define Simple Harmonic Motion. Derive equation of motion of Sirnple Harmonic
Oscillator and write its solution. (8 Marks)
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SECTION-I

prove that the negative of the rate of change of the potential with position in any

direction is the component,of electric field in that direction.

Explain the motion of charged particle in (i) unlform and (ii) non- uniform magnetic field.

(1O+1O=2O Marks)

Using Maxwell's equations show trat the velocity of electromagnetic waves in free space

is given bV t/Jtt"e, .

Derive an expression for torque acting on a current carrying loop placed in a uniform

magneUc field.

iecrroru-rr 
(1o+1o=20 Marks)

Simpliff the Boolean exPression.

OM +m + A,Bc, (ii) x(r +Wz) +wxz

Explain the operation of a JK master slave flip-flop, How will you conveft a D flip-flop into

, JK flip-flop? ([o+tql =20 Man$<s]

a) Draw the circuit of full wave (center tapped transformer) rectifier withmfilter and find the

expression for ripple factor and Vac in it.
b) Determine the ripple factor for fuii wave rectifier with n-filter at 50 Hz frequenry having

cr= G= 50 tr,F, L=5H, Iu. = 300 mAandv6. = Jp V. Whatshouldvrrsbe?

a) what is de-Brostie hyporhesis? Describe the exierimentat eviaenc$3rn.tffiff#$tH)
Broglie hypothesis

h) Desiribe how Heisenberg Uncertainty principte works in a single slit diffraction.

(tr 2+8=2O Marks)

SECTTON.[[E

Define fission chain reaction. Discuss the difficulties involved in sustaining a fission chain

reacEion. What are their possible solutions?
Write down the conseruation laws in nuclear reactions.

Write down the main assumptions of shell mode! of the nu.,.rr.L'3#H3-,ff'3ffi1d
predict the existence of magic numbers and other nuclear properties? Also discuss its

achievements and limitations'

The radius R of a nucleus changes with mass number A like R x A7/3. How could one

justify this behavior of the nuclear radius R?
($.4+6=20 Man[<s)

Explain Bohr Theory of hydrogen atom.and derive an expression for the energies of its
stationary states.
Describe ihe four quantum numbers for hydrogen atom in detail. What are these quantum

numbers associated with? (LO+L0=2O Mar$<s)
h)
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