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Physics

CLASS XII
MAGNETICS, EMI & A.C.

Q.1> What is Biot-Savart law? Using it derive the magnetic induction on the axis of a current carrying coil.

Q.2> A charged particle ( mass : m & charge : q ) enters a magnetic field B with a velocity V at an angle 

of θ. What kind of path does the particle describe? Derive a.> Time period   b.> Frequency   c.> Pitch

Q.3> With a labeled diagram, explain the construction and working of a cyclotron. Derive expression for maximum energy and cyclotron frequency. Give 3 limitations.

Q.4> Derive the expression for force on a current carrying conductor placed in a magnetic field.

Q.5> Derive the force b/w 2 parallel conductors carrying current. Hence define an Ampere

Q.6> Derive the expression for the torque acting on a current carrying coil placed in a magnetic field.

Q.7> Explain the construction and working of a moving coil galvanometer. Derive expression for current and voltage sensitivity. How can these quantities be increased?

Q.8> Derive the expression for magnetic field at axial and equatorial point of a bar magnet

Q.9> Derive the magnetic field at
a.> Center of a coil  ( Using Biot-Savart law)

         




b.> Due to a current carrying wire   ( Ampere’s law )

c.> Solenoid


d.> Toroid


Q.10> Find the torque acting on a bar magnet placed in a magnetic field. Also derive its P.E.

Q.11> Derive the magnetic moment of the hydrogen atom assuming that the electron moves with a velocity of V in an orbit of radius R.

Q.12> Explain and derive Curie’s law

Q.13> State 5 differences b/w paramagnetic and diamagnetic substances.

Q.14> Explain Hysteresis curve using proper figure. How is this curve helpful?

Q.15> What are eddy currents? How can they be reduced? Give 2 applications.

Q.16> Derive the self-inductance of a long solenoid.

Q.17> Derive the mutual inductance of a pair of coaxially placed solenoids.

Q.18> Define “Mean value of alternating current” Derive its value.

Q.19> Define “RMS value of alternating current” Derive its value

Q.20> Alternating voltage Eosinωt is applied across the following elements separately. Derive the current flowing in the circuit and draw phasor diagrams.

a.> Resistance



b.> b.> Capacitor



c.> c.> Inductance

Q.21> Using proper phasor diagram, derive the impedance of an LCR circuit. Write the equation for current and find the phase difference b/w V and I

Q.22> What is resonance? Derive the condition for resonance & plot current versus frequency graph. Explain Q factor and its importance.

Q.23> Find the average power dissipated in 


a.> Resistor


b.> Capacitor


c.> Inductor

When each one of them is separately connected across alternating voltage Eosinωt

Q.24> Derive the average power dissipated in a LCR circuit. Explain “Power factor”

Q.25> Describe the construction and working of a A.C. Generator.

Q.26> Explain the construction and working of motor starter.

Q.27> Using a labeled diagram, explain the construction and working of a transformer. Explain step-up and step-down, transformation ratio & efficiency. Name 4 kinds of energy losses and how they are reduced.

Q.28> Briefly explain the working and use of a choke coil.

Q.29> A rod of length L is moved perpendicular with a velocity V in a magnetic field B. Derive the emf induced across its ends and the current flowing.

Q.30> A transformer has 1000 turns in the primary and 5000 turns in the secondary. A voltage of 200volts is applied to the primary. The load resistance is 50ohms. Find Primary current, secondary voltage and secondary current if

a.> Efficiency is 100%

b.> Efficiency is 80%
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