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GENERAL INSTRUCTIONS
1. All questions are compulsory.

2. Section A: 4 one-mark questions. Section B: 3 two-mark questions. Section C: 3 three-mark questions.
Section D: 2 long-answer questions (5 and 6 marks).

3.Useg=98m/s?2, k=1/(4m o) =9 x 10° N-m?3/C2, €0 =8.854 x 1072 C2/(N-m?) where needed.
4. Diagrams are mandatory for derivation questions. State assumptions clearly.
5. Calculator NOT permitted unless otherwise specified.

Q1. Define electric flux. Write its Sl unit. [PYQ 2018 All india] [1 mark]
Q2. State Gauss's law in electrostatics. [PYQ 2019 Delhi] [1 mark]
Q3. What is the Sl unit of the electric dipole moment? [PYa 2022 Al india] [1 mark]

Q4. Write the value of the electric field inside a uniformly charged thin spherical shell. [Pya 2023 All India

Section B — Short Answer | (2 marks each, 3 Qs) 6 MARKS - 12 MIN
Q5. Two point charges +q and —q are placed at the corners of a square of side a. Find the electric field at the
centre of the square. [PYQ 2020 Outside Delhi] [2 marks]
Q6. Define electric dipole moment. Write its direction by convention. [pyaQ 2019 Delhi] [2 marks]

Q7. An electric dipole of moment p is placed in a uniform electric field E~ at angle 6. Derive the expression
for the torque on the dipole. [PYa 2022 Delhi] [2 marks]

Section C — Short Answer Il (3 marks each, 3 Qs) 9 MARKS - 20 MIN

Q8. Three point charges +q, +q, +q are placed at the vertices of an equilateral triangle of side a. Find the

magnitude and direction of the resultant force on any one of them. [PYQ 2019 Outside Delhi] [3 marks]
Q9. Derive the expression for the electric field at a point on the axial line of an electric dipole. Express the
result for a short dipole (r » a). [PYQ 2022 Delhi] [3 marks]
Q10. Two point charges 3 uC and -2 uC are placed 10 cm apart in vacuum. Find the position on the line
joining them where the electric field is zero. [PYQ 2020 Delhi] [3 marks]
Section D — Long Answer (5 and 6 marks, 2 Qs) 11 MARKS - 30 MIN

Q11. Using Gauss's law, derive an expression for the electric field due to an infinitely long uniformly charged
straight wire at a perpendicular distance r from it. [PyQ 2023 Delni] [5 marks]

Q12. (a) Using Gauss's law, derive the electric field due to an infinite plane sheet of charge of uniform
surface charge density o. (b) A charge of 17.7 uC is uniformly distributed over the surface of a
sphere of radius 1.2 m. Calculate the electric flux through the sphere and the electric field at a point on
its surface. [PYQ 2024 All India] [6 marks]
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