Assignment Sheet No.1

Date of submission of answer copies 30th April, 2011
1. What do you mean by quantization of charge?

2. Can we give negative charge in Gold Leaf Electroscope? Justify your answer.
3. Prove that Coulomb’s law of electrostatics obeys Newton’s third law of motion.

4. Can two like charges attract each other? Justify your answer.

5. Name the experiment that establishes Quantum nature of charge.

6. Two charges are placed at certain distance and experience force F in free space. How does the value of force change when (i) Mica Sheet (ii) Brass Sheet is inserted between the charges?

7. Suppose a Gaussian Surface does not enclose any charge. Does it imply that the Electric field intensity is necessarily zero at all the points on the surface? Is the converse true?

8. Three charges +q, +q and -2q are placed at the vertices of an equilateral triangle, what is the net dipole moment of the system.

9. A glass rod rubbed with silk is brought close to uncharged metallic spheres in contact with each other, inducing charges on them as shown in the figure, Describe what happens when:

(i) The spheres are slightly separated

(ii) The glass rod is subsequently removed and finally

(iii) The spheres are separated far apart.
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10. Prove the Gauss’s theorem for non spherical Gaussian surface.

11. Using Gauss’s theorem, derive an expression for the electric field intensity due to a non conducting charged sphere.

12. What are the magnitude and direction of the electric field at the centre of the square in the figure, if q = 1.0 x 10-8 C and a = 5.0 cm?
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13. An infinite number of charges each numerically equal to q and of the same sign are placed along the x-axis at x = 1, x=2, x=4, x=8 and so on. Find electric field intensity at x=0.

14. Derive an expression for electric field intensity at any point on the axis of a charged ring.

15. A small sphere of radius r1 and charge q1 is enclosed by a spherical shell of radius r2 and chargeq2. Show that if q1 is positive, charge will necessarily flow from the sphere to the shell (when the two are connected by a wire) no matter what the charge q2 on the shell is. Give the answer with mathematical calculations.

Assignment Sheet No.2

Date of submission of answer copies: 5th May, 2011
1. What is the capacitance arrangement of 4 plates each of area A at a distance d in air in given figures?
(i)




(ii)
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2. In the circuit shown, the energy stored in both capacitors is E1. If switch S is opened and a dielectric slab of constant 5 is put in free spaces of the capacitors, the energy stored is found to be E2. Calculate E1/E2.
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3. Calculate the equivalent capacitance between the points A and B in the combination shown in figures:

(i)





(ii) an infinite series at other end( away from A and B)
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4. A network of four 10 µF capacitors is connected to a 500 V supply, as shown in figure. Determine the (a) equivalent capacitance of the network and (b) charge on each capacitor.

[image: image6.png]e c

B,
=
+Iczl-
plus aales
18 B Sarnuiny
o
beofi
""" 559"





5. What is corona discharge?

6. Derive an expression for the capacitance of a parallel plate capacitor when an insulating slab is inserted between the plates of the capacitor.

7. An electric dipole (+ 2 x 10-6 C at 20 mm) is placed in a cube of side 15 cm, what is net electric flux passes through the cube.

8. In the graph, which capacitor has more capacitance?
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9. The area of parallel plates of an air capacitor is 0.2m2 and the distance between them is 0.01m. The potential difference between the plates is 3000V. When a 0.01m thick sheet of a dielectric material is placed between the plates, the potential difference decreases to 1000V. Determine (i) Capacitance of capacitor before placing the sheet (ii) Charge on each plate (iii) Capacitance after placing the dielectric and (iv) Absolute permittivity of the dielectric.
10. Derive an expression for electric potential at any point on the axis of electric quadruple.

11. A point charge q moves from a point P to a point S along a path PQRS in a uniform electric field E along +x axis. Calculate work done in the process, when coordinates of the P,Q,R,S are (a,b,0), (2a,0,0), (a,b,0) and (0,0,0) respectively.

12. The electric field outside long straight wire is given by E = (1000/r) Vm-1, and is directed outwards. What is the sign of the charge on the wire?  If two points A and B are situated such that rA = .02m and rB = 0.4m, find the value of (VB-VA).

13. An infinite number of charges each numerically equal to q and of the same sign are placed along the x-axis at x = 1, x=2, x=4, x=8 and so on. Find electric potential at x=0.

