 Chapter 10  Electromagnetism   

[bookmark: _yap47n9bl7s8]                       Multiple Choice Questions
10.1 A current is flowing towards north along a power line. The direction of the magnetic field over the wire is directed towards:
10.2 The radius of curvature of the path of a charged particle in a uniform magnetic field is directly proportional to:
10.3 The diagram shows a beam of electrons entering a magnetic field. What is the effect of magnetic field on the electrons?
10.4 The force exerted on a wire of 1 metre length carrying 1 ampere current placed at right angle to the magnetic field is called:
10.5 The unit of flux density is:
10.6 A moving charged particle is surrounded by:
10.7 Magnetic force on the charge q moving parallel to magnetic field with velocity v is:
10.8 The unit N A⁻¹ m⁻¹ is called:
10.9 Electrons while moving perpendicularly through a uniform magnetic field are:
10.10 A magnet is suspended from a spring. The magnet oscillates and moves in and out of the coil connected to a galvanometer. When the magnet oscillates, the galvanometer shows:

[bookmark: _3kp8vv1egi6w]                         Short Answer Questions
10.1 It is said that Lenz’s law specifically applies to induced currents and not directly to induce emf. Explain briefly.
10.2 A square loop of wire is moving through a uniform magnetic field. The normal to the loop is oriented parallel to the magnetic field. Is an emf induced in the loop? Give a reason for your answer.
10.3 Does the induced emf always act to decrease the magnetic flux through a circuit?
10.4 When a magnet is pushed into the solenoid, the galvanometer indicates a small current. Why is the current produced? What will be the magnetic pole produced at the left end of the solenoid?
10.5 A bar magnet falls through a fixed metal ring. Will the magnet fall with an acceleration of a freely falling body? Give reason.
10.6 Which of the two charged particles of the same mass will be deflected most in the magnetic field: (a) fast moving (b) slow moving?
10.7 An electron and a proton are projected into a magnetic field at right angles to it with a certain velocity. Which of the particles will suffer greater deflection? Why?
10.8 Can a single moving proton produce magnetic field?
10.9 A magnetic field is necessary if there is to be a magnetic flux passing through a coil of wire. Yet, just because there is a magnetic field does not mean that a magnetic flux will pass through a coil. Account for this situation.

[bookmark: _egove5v9s4au]                    Constructed Response Questions
10.1 A charge is lying stationary between the opposite poles of two magnets. Is a magnetic force exerted on it? Why?
10.2 When the switch in the circuit is closed, a current is established in the coil and the metal ring jumps upward. Why? Describe what would happen to the ring if the battery polarity were reversed?
10.3 The figure shows a coil of wire in the x-y plane with a magnetic field directed along the y-axis. Around which of the three-coordinate axis should the coil be rotated in order to generate an emf and a current in the coil?
10.4 Is it possible to change both the area of the loop and the magnetic field passing through the loop and still not have an induced emf in the loop? Give reason.
10.5 Does the application of uniform magnetic field to a moving charged particle result in a change in kinetic energy of the particle? Explain.
10.6 A uniform electric field and a magnetic field act in the same direction. A proton is projected into the space, with a uniform velocity in opposite direction. What will happen to the proton?
10.7 A conductor moves in a magnetic field when a current is passed through the conductor. Would you expect the reverse effect to occur? That is, would a current be produced if a conductor is moved across the magnetic field?
10.8 Consider a conducting rod of length l moving with velocity v to the right. Due to motion of the rod across the magnetic field, an emf is produced across the ends of the rod. This emf gives rise to a current I. As a result, the bulb lights up. Explain where does the electrical energy consumed by the bulb come from?
10.9 What will you do if you want to save a sensitive instrument from stray magnetic fields?

[bookmark: _ulsfybvjdjto]                     Comprehensive Questions
10.1 Distinguish between magnetic flux and flux density. How are they related?
10.2 Find an expression for the force exerted on a current-carrying conductor placed in a uniform magnetic field.
10.3 State and explain Faraday’s law and Lenz’s law. Also describe factors affecting the induced emf.
10.4 Determine the force acting on a charged particle moving through a uniform magnetic field.
10.5 What is a velocity selector? Explain its working.
10.6 Explain how ferrofluids work?

[bookmark: _cr40z6wvdqfl]                               Numerical Problems
10.1 A positively charged particle is projected perpendicularly into a magnetic field at a speed of 1500 m/s. It experiences a force of magnitude F. At what angle θ with the field, the particle should be projected at a speed of 2000 m/s so that it experiences the same magnitude of force?
10.2 Electrons are accelerated from rest through a potential difference of 15 kV in an oscilloscope. The electrons then pass through a 0.35 T magnetic field that deflects them to the desired position on the screen. Find the magnitude of the maximum force that an electron can experience.
10.3 A square coil of side 15 cm each consists of 60 turns. Initially, it is located in a uniform magnetic field of magnitude 0.8 T such that plane of the coil is perpendicular to the field. The coil is then turned through an angle of θ = 30° in a time of 2 s. Determine the average induced emf.
10.4 A metallic rod is moving through a uniform magnetic field of 0.2 T. The emf induced across its ends is observed to be 0.8 V. It is required to induce an emf of 2.4 V across its ends. How much field strength is needed for this?
10.5 A copper ring has a radius of 4.0 cm and resistance of 1.0 mΩ. A magnetic field is applied over the ring, perpendicular to its plane. If the magnetic field increases from 0.2 T to 0.4 T in a time interval of 5×10⁻³ s, what is the current in the ring during this interval?
10.6 A coil of 10 turns and 35 cm² area is in a perpendicular magnetic field of 0.5 T. The coil is pulled out of the field in 1.0 s. Find the induced emf in the coil as it gets out of the field.
10.7 A proton is accelerated by a potential difference of 6×10⁵ volts. It then enters perpendicularly in a uniform magnetic field B = 1.0 weber m⁻². Find the radius of curvature of the path of the proton.
10.8 A proton enters a uniform magnetic field B = 0.3 weber m⁻² in a direction making an angle 45° with the magnetic field. What will be the radius of the circular path if the velocity of proton is 10⁷ m/s?
10.9 Three identical conducting rods L₁, L₂ and L₃ are moving in different planes with the same speeds. The length of each rod is 60 cm. A constant magnetic field of magnitude B = 0.5 T is directed along z-axis. Find the magnitude of emf induced in each rod and indicate which end of the rod is positive.
10.10 An emf of 0.5 V is induced across the ends of a metal rod moving through a magnetic field of 0.4 T. If an emf of 1.5 V has to be induced, what field strength would be needed for that? Assume that all other factors remain the same.
10.11 A charged particle moves through a velocity selector at a constant velocity of 4.96×10⁴ m/s in a direction perpendicular to both E and B. If the magnetic field strength is 0.114 T, what should be the magnitude of electric field intensity so that the particle moves undeflected?
10.12 A current-carrying conductor PQ of length 2 m is placed perpendicularly to a magnetic field of flux density 0.5 T as shown in the figure. The resulting force on the conductor is 1 N acting into the plane of the paper. What is the magnitude and direction of the current?

 


