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All the parts (if any) of each Question must be attempted at one place instead of at different places.
Write Q. No. in the Answer Book in accordance with Q. No. in the Q. Paper.
No Page/Space be left blank between the answers. All the blank pages of Answer Book must be crossed.
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Iv. Extra attempt of any question or any part of the question will not be considered.
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SECTION-I
a) 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.
b) Explain the motion of charged particle in (i) uniform and (i) non- uniform magnetic field.
(10+10=20 Marks)
a) Using Maxwell's equations show that the velocity of electromagnetic waves in free space
is given by 1/./ug&, -
b) Derive an expression for torque acting on a current carrying loop placed in a uniform
magnetic field. :
. ' (10+10=20 Marks)
SECTION-II
a) Simplify the Boolean expression.
(i) AB + AC + ABC, (i) X(Y + WZ) + WXZ
b) Explain the operation of a JK master slave flip-flop. How will you convert a D flip-flop into
: JK flip-flop?
(10+410 =20 Marks)
a)  Draw the circuit of full wave (center tapped transformer) rectifier withefilter and find the
expression for ripple factor and Vac in it. |
b) Determine the ripple factor for full wave rectifier with n-filter at 50 Hz frequency having
G = G =50 uF, L=5H, Lic = 300 mA and Vac = 30 V. What should Vims be?
_ (12+8=20 Marks)
a) What is de-Broglie hypothesis? Describe the experimental evidence in support of de-
Broglie hypothesis. ,
b) Describe how Heisenberg Uncertainty principle works in a single slit diffraction.
(12+8=20 Marks)
SECTION-IILL
a) Define fission chain reaction. Discuss the difficulties involved in sustaining a fission chain
reaction. What are their possible solutions?
" b)  Write down the conservation laws in nuclear reactions.
: (124+8=20 Marks)
a)  Write down the main assumptions of shell model of the nucleus. How does this model
predict the existence of magic numbers and other nuclear properties? Also discuss its
achievements and limitations. _
b) The radius R of a nucleus changes with mass number A like R A'/3, How could one
justify this behavior of the nuclear radius R?
(14+6=20 Marks)
a) Explain Bohr Theory of hydrogen atom -and derive an expression for the energies of its
stationary states.
b) Describe the four quantum numbers for hydrogen atom in detail. What are these quantum

numbers associated with? (10+10=20 Marks)
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