B. N. BANDODKAR COLLEGE OF SCIENCE, THANE
Semester End Examinations 2013-2014
Semester 111

USPH 302

Duration: 2 Hrs Total Marks: 60

N.B.: 1) All questions are compulsory.
2) Figures on the right indicate full marks.
3) Draw neat and clean diagrams where ever necessary
3) Non - programmable calculators are allowed.
Q.1) (A) Auempt any ONE of the following.

1) What is fundamental theorem of divergence (Gauss theorem)? Give brief
explanation. Find the divergence of a vector function F =2x7 +3y J+azk ,
at point (1,1,2)

2) What is one dimensional Dirac delta function? Discuss any two properties of it.

(B) Attempt any ONE of the following.
1) Find the spherical polar coordinates of a point(1,1,1)
2) If A=ix2" + jx’yz+k2yz* determine V x 4

(C) Attempt any ONE of the following.

1) Determine the volume of a parallelepiped whose three coterminous edges are

represented by three vectors, 7 + 37, 27, 7+ 4k

5
2) Evaluate the integral, j (x> +2x - )5 (x - 3)dx

]

Q.2) (A) Auempt any ONE of the following.

1) Obtain the expression for energy of a continuous charge distribution,

w =20 [Ear
2

allspace

2) Write down the Biot Savert law. Derive the expression for the magnetic field at a

distance ‘a’ from a current carrying straight wire, which is carrying a current ‘I’.

(B) Attempt any ONE of the following.

1) Two long straight parallel wires carrying currents of 7A and 14 A, in same

direction, are separated by a distance of 30cm. At what point on the line joining

the wires is the magnetic field zero?

2) Itrequires 60uJ of work to carry 2uC charge from point A to point B. What is the

potential difference between the points?
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Attempt any ONE of the following.

What are Helmoltz coils?
Two charges q and -2q are separated by distance Im what is the potential at the
midpoint?

Attempt any ONE of the Jollowing.

Set up the equation of motion of a charge particle in a uniform constant electric
field and solve it. ‘
Describe the construction and working of Cyclotron.
Attempt any ONE of the following.
A beam of protons has been accelerated by a potential of 10000 volts. Find the
velocity of proton in the beam.

( charge on proton= 1.6 X10"°coul ,mass of proton=1.67 X 10" kg)

Write a short note on Velocity Selector.
Attempt any ONE of the following.

In a velocity selector crossed electric and magnetic fields applied are 80 kv /m and
0.4Wb/m* What should be the speed of ions so that they go undeflected through?
A proton is moving with velocity 1.6 X10° m/s perpendicular magnetic field of
0.4Wb/m? find the radius of the orbit.

( charge on proton= 1.6 X10"’coul,mass of proton=1.67X10?"kg)
Attempt any THREE of the following.

If & is a constant vector, show that V( & -7)= &

Find the curl of the vector P = {yz? + J4x?z + /€2xy2
A straight long wire carries a current of 5 A, calculate the magnetic field at 5 cm

from the wire. (u, = 47 x107 N/ 4%)

Four equal charges ‘q’ each are located at the corners of a square of side ‘a’. Find
the work done in carrying a charge ‘Q’ from infinity to the centroid of the square.

Show that kinetic energy of a charge particle remains constant while moving

through magnetic field.

Discuss the motion of charge particle ‘q” projected in magnetic field ‘B’ such that
velocity ‘v’ of charge makes an 0’ with B.

Attempt any ONE of the Jollowing.

Explain what electron volt is.

Discuss the force acting on current carrying wire placed in external magnetic field.
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