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Sample Paper – 2011 

Class – XII 
Subject –Physics 

 

TEST OF CHAPTERS – 1,2,3,4 & 5 OF NCERT  ( DO ANY 20 QUESTIONS) M.M- 60  
 
Q:1 A molecule of a substance has a permanent electric  dipole moment of magnitude 10–29 C m. A mole of this substance is 
polarised (at low temperature) by applying a strong electrostatic field of magnitude 106 V m–1. The direction of the field is 
suddenly changed by an angle of 60º. Estimate the heat released by the substance in aligning its dipoles along the new 
direction of the field. For simplicity, assume 100% polarisation of the sample 
 
Q:2 A spherical conducting shell of inner radius r1 and outer radius r2 has a charge Q. (a) A charge q is placed at the centre 
of the shell. What is the surface charge density on the inner and outer surfaces of the shell? (b) Is the electric field inside a 
cavity (with no charge) zero, even if the shell is not spherical, but has any irregular shape? Explain. 
 
Q:3  A cylindrical capacitor has two co-axial cylinders of length 15 cm and radii 1.5 cm and 1.4 cm. The outer cylinder is 
earthed and the inner cylinder is given a charge of 3.5µC. Determine the capacitance of the system and the potential of the 
inner cylinder. Neglect end effects (i.e., bending of field lines at the ends). 
 
Q:4Two charged conducting spheres of radii a and b are connected to each other by a wire. What is the ratio of electric 
fields at the surfaces of the two spheres? Use the result obtained to explain why charge density on the sharp and pointed 
ends of a conductor is higher than on its flatter portions. 
 
Q:5  A small sphere of radius r1 and charge q1 is enclosed by a spherical shell of radius r2 and charge q2. 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. 
 
Q:6 The resistance of the platinum wire of a platinum resistance thermometer at the ice point is 5 Ω and at steam point 
is5.23 Ω. When the thermometer is inserted in a hot bath, the resistance of the platinum wire is 5.795 Ω. Calculate the 
temperature of the bath.  
 
Q:7 A resistance of R Ω draws current from a potentiometer. The potentiometer has a total resistance R0 Ω . A voltage V is 
supplied to the potentiometer. Derive an expression for the voltage across R when the sliding contact is in the middle of the 
potentiometer. 
 
Q:8 Two wires of equal length, one of aluminium and the other of copper have the same resistance. Which of the two wires 
is lighter? Hence explain why aluminium wires are preferred for overhead power cables. (Al = 2.63 × 10–8 Ω m, Cu = 1.72 
× 10–8 Ω m, Relative density of Al = 2.7, of Cu = 8.9.) 
 
Q:8  shows a potentiometer with a cell of 2.0 V and internal resistance 0.40 Ω maintaining a potential drop across the 
resistor wire AB. A standard cell which maintains a constant emf of 1.02 V (for very moderate currents upto a few mA) 
gives a balance point at 67.3 cm length of the wire. To ensure very low currents drawn from the standard cell, a very high 
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resistance of 600 k Ω is put in series with it, which is shorted close to the balance point. The standard cell is then replaced 
by a cell of unknown emf E and the balance point found similarly, turns out to be at 82.3 cm length of the wire. 
 
Q:9 A straight wire of mass 200 g and length 1.5 m carries a current of 2 A. It is suspended in mid-air by a uniform 
horizontal magnetic field B. What is the magnitude of the magnetic field? 
 
Q:10 A solenoid of length 0.5 m has a radius of 1 cm and is made up of 500 turns. It carries a current of 5 A. What is the 
magnitude of the magnetic field inside the solenoid? 
 
Q:11 A 100 turn closely wound circular coil of radius 10 cm carries a current of 3.2 A. (a) What is the field at the centre of 
the coil? (b) What is the magnetic moment of this coil?  the coil is placed in a vertical plane and is free to rotate about a 
horizontal axis which coincides with its diameter. A uniform magnetic field of 2T in the horizontal direction exists such that 
initially the axis of the coil is in the direction of the field. The coil rotates through an angle of 90º under the influence of the 
magnetic field. (c) What are the magnitudes of the torques on the coil in the initial and final position? (d) What is the 
angular speed acquired by the coil when it has rotated by 90º? The moment of inertia of the coil is kg m2. 
 
Q:12 A toroid has a core (non-ferromagnetic) of inner radius 25 cm and outer radius 26 cm, around which 3500 turns of a 
wire are wound. If the current in the wire is 11 A, what is the magnetic field (a) outside the toroid, (b) inside the core of the 
toroid, and (c) in the empty space surrounded by the toroid. 
 
Q:13 An electron travelling west to east enters a chamber having a uniform electrostatic field in north to south direction. 
Specify the direction in which a uniform magnetic field should be set up to prevent the electron from deflecting from its 
straight line path. 
 
Q:14 A straight horizontal conducting rod of length 0.45 m and mass 60 g is suspended by two vertical wires at its ends. A 
current of 5.0 A is set up in the rod through the wires. (a) What magnetic field should be set up normal to the conductor in 
order that the tension in the wires is zero? (b) What will be the total tension in the wires if the direction of current is 
reversed keeping the magnetic field same as before? (Ignore the mass of the wires.) g = 9.8 m s–2. 
 
Q:15 The wires which connect the battery of an automobile to its starting motor carry a current of 300 A  (for a short time). 
What is the force per unit length between the wires if they are 70 cm long and 1.5 cm apart? Is the force attractive or 
repulsive? 
 
Q:16  A uniform magnetic field of 1.5 T exists in a cylindrical region of radius10.0 cm, its direction parallel to the axis 
along east to west. A wire carrying current of 7.0 A in the north to south direction passes through this region. What is the 
magnitude and direction of the force on the wire if, (a) the wire intersects the axis, (b) the wire is turned from N-S to 
northeast-northwest direction, (c) the wire in the N-S direction is lowered from the axis by a distance of 6.0 cm? 
 
Q:17 A solenoid 60 cm long and of radius 4.0 cm has 3 layers of windings of 300 turns each. A 2.0 cm long wire of mass 
2.5 g lies inside the solenoid (near its centre) normal to its axis; both the wire and the axis of the solenoid are in the 
horizontal plane. The wire is connected through two leads parallel to the axis of the solenoid to an external battery which 
supplies a current of 6.0 A in the wire. What value of current (with appropriate sense of circulation) in the windings of the 
solenoid can support the weight of the wire? g = 9.8 m s–2. 
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Q:18  A galvanometer coil has a resistance of 12 Ω and the metre shows full scale deflection for a current of 3 mA. How 
will you convert the metre into a voltmeter of range 0 to 18 V?  
 
Q:19 A galvanometer coil has a resistance of 15 Ω and the metre shows full scale deflection for a current of 4 mA. How will 
you convert the metre into an ammeter of range 0 to 6 A? 
A short bar magnet placed with its axis at 30º with an external field of 800 G experiences a torque of 0.016 Nm. (a) What is 
the magnetic moment of the magnet? (b) What is the work done in moving it from its most stable to most unstable position? 
(c) The bar magnet is replaced by a solenoid of cross-sectional area 2 × 10–4 m2 and 1000 turns, but of the same magnetic 
moment. Determine the current flowing through the solenoid.  
 
Q:20 A solenoid has a core of a material with relative permeability 400. The windings of the solenoid are insulated from the 
core and carry a current of 2A. If the number of turns is 1000 per metre, calculate (a) H, (b) M, (c) B and (d) the magnetising 
current Im.  
 
Q:21 A domain in ferromagnetic iron is in the form of a cube of side length 1mm. Estimate the number of iron atoms in the 
domain and the maximum possible dipole moment and magnetisation of the domain. The molecular mass of iron is 55 
g/mole and its density is 7.9 g/cm3. Assume that each iron atom has a dipole moment of 9.27×10–24 A 
 
Q:22 A closely wound solenoid of 800 turns and area of cross section 2.5 × 10–4 m2 carries a current of 3.0 A. Explain the 
sense in which the solenoid acts like a bar magnet. What is its associated magnetic moment? 
 
Q:23  If the solenoid in  is free to turn about the vertical direction and a uniform horizontal magnetic field of 0.25 T is 
applied, what is the magnitude of torque on the solenoid when its axis makes an angle of 30° with the direction of applied 
field?  
 
Q:24 At a certain location in Africa, a compass points 12º west of thegeographic north. The north tip of the magnetic needle 
of a dip circle placed in the plane of magnetic meridian points 60º above the horizontal. The horizontal component of the 
earth’s field is measured to be 0.16 G. Specify the direction and magnitude of the earth’s field 
at the location. 
 
Q:25  a magnetic dipole is under the influence of two magnetic fields. The angle between the field directions is 60º, and one 
of the fields has a magnitude of 1.2 × 10–2 T. If the dipole comes to stable equilibrium at an angle of 15º with this field, what 
is the magnitude of the other field? 
 
Q:26 (a) Why does a paramagnetic sample display greater magnetization (for the same magnetising field) when cooled? (b) 
Why is diamagnetism, in contrast, almost independent of temperature? (c) If a toroid uses bismuth for its core, will the field 
in the core be (slightly) greater or (slightly) less than when the core is empty? 
 
Q:27 The electron drift speed is estimated to be only a few mm s–1 for currents in the range of a few amperes? How then is 
current established almost the instant a circuit is closed? (b) The electron drift arises due to the force experienced by 
electrons in the electric field inside the conductor. But force should cause acceleration. Why then do the electrons acquire a 
steady average drift speed? (c) If the electron drift speed is so small, and the electron’s charge is small, how can we still 
obtain large amounts of current in a conductor? (d) When electrons drift in a metal from lower to higher potential, does it 
mean that all the ‘free’ electrons of the metal are moving in the same direction? (e) Are the paths of electrons straight lines 
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between successive collisions (with the positive ions of the metal) in the (i) absence of electric field, (ii) presence of electric 
field? 
 
Q:28 Draw the labeled diagram of vandegraff generator and moving coil galvanometer 
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