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Sample Paper - 2011
Class - XII
Subject -Physics

TEST OF CHAPTERS —1,23.4 & 5 OF NCERT (DO ANY P QUESTIONS) M.M- 60

Q:1 A molecule of a substance has a permanentieledipole moment of magnitude 248C m. A mole of this substance is
polarised (at low temperature) by applying a strelegtrostatic field of magnitude &0 m-.. The direction of the field is
suddenly changed by an angle of 60°. Estimatedhereleased by the substance in aligning its égalong the new
direction of the field. For simplicity, assume 10@#arisation of the sample

Q:2 A spherical conducting shell of inner radiuand outer radiushas a charg®. (a) A chargeyis placed at the centre
of the shell. What is the surface charge densittherinner and outer surfaces of the shell? ()dselectric field inside a
cavity (with no charge) zero, even if the shehds spherical, but has any irregular shape? Explain

Q:3 A cylindrical capacitor has two co-axial cylindefslength 15 cm and radii 1.5 cm and 1.4 cm. Theroeylinder is
earthed and the inner cylinder is given a chardga%iC. Determine the capacitance of the systembangotential of the
inner cylinder. Neglect end effects (i.e., benddfideld lines at the ends).

Q:4Two charged conducting spheres of radiindb are connected to each other by a wire. What igattie of electric
fields at the surfaces of the two spheres? Usesthdt obtained to explain why charge density endiarp and pointed
ends of a conductor is higher than on its flattatipns.

Q:5 A small sphere of radiusand chargepis enclosed by a spherical shell of raditend chargep. Show that ifgiis
positive, charge will necessarily flow from the spiato the shell (when the two are connected biye) wo matter what the
chargegzon the shell is.

Q:6 The resistance of the platinum wire of a platin@sistance thermometer at the ice point§s &nd at steam point
is5.23Q. When the thermometer is inserted in a hot bathrésistance of the platinum wire is 5. T95Calculate the
temperature of the bath.

Q:7 A resistance dR Q draws current from a potentiometer. The potenttemieas a total resistanBeQ . A voltageV is
supplied to the potentiometer. Derive an expreskiothe voltage acro$d when the sliding contact is in the middle of the
potentiometer.

Q:8 Two wires of equal length, one of aluminium &mel other of copper have the same resistance.Nfithe two wires
is lighter? Hence explain why aluminium wires areferred for overhead power cablesaE 2.63 x 16Q m, [cuw=1.72
x 10sQ m, Relative density of Al = 2.7, of Cu =8.9.)

Q:8 shows a potentiometer with a cell of 2.0 VV anéiinal resistance 0.40 maintaining a potential drop across the
resistor wire AB. A standard cell which maintainscmstant emf of 1.02 V (for very moderate currem a few mA)
gives a balance point at 67.3 cm length of the \iliceensure very low currents drawn from the stashdall, a very high
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resistance of 600 K is put in series with it, which is shorted closdahe balance point. The standard cell is theraceul
by a cell of unknown emf E and the balance poiontbsimilarly, turns out to be at 82.3 cm lengthhef wire.

Q:9 A straight wire of mass 200 g and length 1.8amies a current of 2 A. It is suspended in midbgia uniform
horizontal magnetic fiel®8. What is the magnitude of the magnetic field?

Q:10 A solenoid of length 0.5 m has a radius ofrlamd is made up of 500 turns. It carries a cuwébtA. What is the
magnitude of the magnetic field inside the solefoid

Q:11 A 100 turn closely wound circular coil of radius dfh carries a current of 3.2 A. (a) What is thédfegt the centre of
the coil? (b) What is the magnetic moment of tlig?c the coil is placed in a vertical plane anftée to rotate about a
horizontal axis which coincides with its diamet&muniform magnetic field of 2T in the horizontakection exists such that
initially the axis of the coil is in the directiaf the field. The coil rotates through an angl®@f under the influence of the
magnetic field. (c) What are the magnitudes ofttingues on the coil in the initial and final posit? (d) What is the
angular speed acquired by the coil when it hagedtay 90°? The moment of inertia of the coil isnkg

Q:12 A toroid has a core (non-ferromagnetic) okinradius 25 cm and outer radius 26 cm, aroundmB&©0 turns of a
wire are wound. If the current in the wire is 11wat is the magnetic field (a) outside the tor¢iid,inside the core of the
toroid, and (c) in the empty space surrounded bytdhoid.

Q:13 An electron travelling west to east enters a charhbeing a uniform electrostatic field in northgouth direction.
Specify the direction in which a uniform magnetald should be set up to prevent the electron fdeffecting from its
straight line path.

Q:14 A straight horizontal conducting rod of length Om%and mass 60 g is suspended by two vertical wairés ends. A
current of 5.0 A is set up in the rod through theest (a) What magnetic field should be set up mdtmthe conductor in
order that the tension in the wires is zero? (bpWiill be the total tension in the wires if theadition of current is
reversed keeping the magnetic field same as beftme@re the mass of the wires.) g =9.8m s

Q:15 The wires which connect the battery of an autoneotailits starting motor carry a current of 300 far @ short time).
What is the force per unit length between the wiirfsey are 70 cm long and 1.5 cm apart? Is theefattractive or
repulsive?

Q:16 A uniform magnetic field of 1.5 T exists in a cydiical region of radius10.0 cm, its direction pbalao the axis
along east to west. A wire carrying current of K. the north to south direction passes throughrdgion. What is the
magnitude and direction of the force on the wirddj the wire intersects the axis, (b) the wirkiimed from N-S to
northeast-northwest direction, (c) the wire in & direction is lowered from the axis by a dis@on€ 6.0 cm?

Q:17 A solenoid 60 cm long and of radius 4.0 cm hasy8riaof windings of 300 turns each. A 2.0 cm lorigevef mass
2.5 g lies inside the solenoid (near its centrehmad to its axis; both the wire and the axis of sbé&enoid are in the
horizontal plane. The wire is connected through leeals parallel to the axis of the solenoid to@eraal battery which
supplies a current of 6.0 A in the wire. What vadfieurrent (with appropriate sense of circulation)he windings of the
solenoid can support the weight of the wige?9.8 m <.
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Q:18 A galvanometer coil has a resistance ofdland the metre shows full scale deflection for ment of 3 mA. How
will you convert the metre into a voltmeter of rar@to 18 V?

Q:19A galvanometer coil has a resistance ofll&nd the metre shows full scale deflection for ment of 4 mA. How will
you convert the metre into an ammeter of range®A@

A short bar magnet placed with its axis at 30° \withexternal field of 800 G experiences a torque. @16 Nm. (a) What is
the magnetic moment of the magnet? (b) What isvibrét done in moving it from its most stable to mosstable position?
(c) The bar magnet is replaced by a solenoid afssectional area 2 x-16rand 1000 turns, but of the same magnetic
moment. Determine the current flowing through tbkesoid.

Q:20 A solenoid has a core of a material with reéapermeability 400. The windings of the solenaid insulated from the
core and carry a current of 2A. If the number ofsuis 1000 per metre, calculate ig)(b) M, (¢) B and (d) the magnetising
currentlm.

Q:21 A domain in ferromagnetic iron is in the foofra cube of side length 1mm. Estimate the numb&po atoms in the
domain and the maximum possible dipole moment aaghetisation of the domain. The molecular massoofis 55
g/mole and its density is 7.9 g/erAssume that each iron atom has a dipole momedi2gx104A

Q:22 A closely wound solenoid of 800 turns and afeeross section 2.5 x k@n.carries a current of 3.0 A. Explain the
sense in which the solenoid acts like a bar madibat is its associated magnetic moment?

Q:23 If the solenoid in is free to turn about the \eatidirection and a uniform horizontal magnetiddfief 0.25 T is
applied, what is the magnitude of torque on thersaid when its axis makes an angle of 30° withdihection of applied
field?

Q:24 At a certain location in Africa, a compassni®il2° west of thegeographic north. The nortlotithe magnetic needle
of a dip circle placed in the plane of magneticidian points 60° above the horizontal. The horiababmponent of the
earth’s field is measured to be 0.16 G. Specifydihection and magnitude of the earth’s field

at the location.

Q:25 a magnetic dipole is under the influence of two magné#tds. The angle between the field direction808, and one
of the fields has a magnitude of 1.2 %10 If the dipole comes to stable equilibrium ataargle of 15° with this field, what
is the magnitude of the other field?

Q:26 (a) Why does a paramagnetic sample display gresgnetization (for the same magnetising field) wbeoled? (b)
Why is diamagnetism, in contrast, almost indepenhdétemperature? (c) If a toroid uses bismuthittocore, will the field
in the core be (slightly) greater or (slightly)deban when the core is empty?

Q:27 The electron drift speed is estimated to bg @few mm sifor currents in the range of a few amperes? How ibe
current established almost the instant a circuitased? (b) The electron drift arises due to thed experienced by
electrons in the electric field inside the conducBut force should cause acceleration. Why thethdcelectrons acquire a
steady average drift speed? (c) If the electrdft sipeed is so small, and the electron’s chargeniall, how can we still
obtain large amounts of current in a conductoraten electrons drift in a metal from lower to Féglpotential, does it
mean that all the ‘free’ electrons of the metalraeving in the same direction? (e) Are the pathslettrons straight lines
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between successive collisions (with the positivesiof the metal) in the (i) absence of electritdfi¢ii) presence of electric
field?

Q:28 Draw the labeled diagram of vandegraff geoer@td moving coil galvanometer
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