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Guess Paper – 2011
Class – XII
Subject – Physics

Q:1 
Two insulated charges copper spheres A and B have their centres separated by a distance of 50 cm and initially contain the same charge, these two spheres are identical, a third sphere of same size but uncharged brought in contact with first , then brought in contact with the second , and finally removed from both  what is the force of repulsion between A and B ?


Q:2  A capacitor have capacitance 18 pf , what would happen on the charge and potential if in the capacitor  a 3 mm thick mica sheet (of dielectric constant = 6 ) were inserted between the plates , (i) while the voltage supply remains connected (ii) after the supply was disconnected? 


Q:3  Two point charges q1 and q2 of 10-8C and -10-8C respectively are placed 0.1 m apart. Calculate the electric fields at points a, b and c as shown in fig.

Q:4  Show that the force on each plate of a parallel plate capacitor has a magnitude equal to 1/2QE , where Q is the charge on the capacitor , and E is the magnitude of electric field between the plates .explain the origin of the factor 1/2.
Q:5  Two tiny spheres carrying charges 1.5 micro coulomb and 2.5 micro coulomb are located 30 cm apart .find the potential at a point 10 cm from this mid point in a plane normal to the line and passing through the mid point . draw the equipotential for  two charges q<0 and q<0 ?
Q:6  A storage battery of emf 12 volt and internal resistance being charged by a 130 volt dc supply using a series resistor of 15.5 ohm what is the terminal voltage of the battery during charging ? what is the purpose of having  a series resistor in the charging circuit?
Q:7 (a) Determine the electrostatic potential energy of a system consisting of two charges  7 µ C and -2 µC with no external electric field placed at (-9 cm,0,0) and (9cm ,0,0) respectively.(b) suppose the same system of charges is now placed in an external field E=A(1/r2) : a=9x102 cm-2 ,what would the electrostatic energy of the configuration be?
Q:8 A 600 pf capacitor is charged by a 200 volt supply .it is then disconnected from the supply and is connected to another uncharged 600pf capacitor . how much electrostatic energy is lost in the process? Find the charge on each capacitor after connection?
Q:9 Determine the current in each branch of the network shown in fig.

Q:10  A 10 meter long wore of uniform cross section of 20 ohm resistance is used as  a potentiometer wire . this wire is connected in series with a battery of 5 volt , along with  an external resistance of 480 ohm . if an unknown emf E is balanced a t 600 cm of this wore calculate (i) the potential gradient of the potentiometer wire and (ii) the value of the unknown emf E
 Q:11 How can you charge a metal sphere positively without touching it? 

 Q:12 An electron falls through a distance of 1.5 cm in a uniform electric field of magnitude 2.0 × 104 N C–1 . The direction of the field is reversed keeping its magnitude unchanged and a proton falls through the same distance ,Compute the time of fall in each case. Contrast the situation with that of ‘free fall under gravity

Q:13’ The electric field components in  are Ex = A+Bx, Ey = Ez = 0, in which A = 800 N/C , B= 100 N/C-m. Calculate (a) the flux through the cube, and (b) the charge within the cube. Assume that a = 0.1 m. 

Q:14  Two point charges qA = 3 µ C and qB = –3 µ C are located 20 cm apart in vacuum. (a) What is the electric field at the midpoint O of the line AB joining the two charges? (b) If a negative test charge of magnitude 1.5 × 10–9 C is placed at this point, what is the force experienced by the test charge?
Q:15  Two large, thin metal plates are parallel and close to each other. On their inner faces, the plates have surface charge densities of opposite signs and of magnitude 17.0 × 10–22 C/m2. What is E: (a) in the outer region of the first plate, (b) in the outer region of the second plate, and (c) between the plates? 
Q:16  A hollow charged conductor has a tiny hole cut into its surface. Show that the electric field in the hole is (σ/2 єo) ˆn , where ˆn is the unit vector in the outward normal direction, and σ is the surface charge density near the hole. 

Q:17  A particle of mass m and charge (–q) enters the region between the two charged plates initially moving along x-axis with speed vX , The length of plate is L and an uniform electric field E is maintained between the plates. Show that the vertical deflection of the particle at the far edge of the plate is qEL2/2m( v x)2 
Q:18  (a) and (b) show the field lines of a positive and negative point charge respectively. (a) Give the signs of the potential difference Vp – VQ; VB– VA. (b) Give the sign of the potential energy difference of a small negative charge between the points Q and P; A and B. (c) Give the sign of the work done by the field in moving a small positive charge from Q to P.

Q:14  Derive the expression for uniformly charged long wire with help of gauss theorem
 Q:15 Describe schematically the equipotential surfaces corresponding to (a) a constant electric field in the z-direction, (b) a field that uniformly increases in magnitude but remains in a constant (say, z) direction,  (c) a single positive charge at the origin, and (d) a uniform grid consisting of long equally spaced parallel charged wires in a plane. 
Q:16  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? Draw the graph between resistivity and temperature  for copper , nichrome  and semiconductor
Q:17  The resistance of the platinum wire of a platinum resistance thermometer at the ice point is 5 Ω and at steam point is 5.23 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:18  Determine the current drawn from a 12V supply with internal resistance 0.5 Ω by the infinite network shown in  Each resistor has 1 Ω resistance.

Q:19  Shows a 2.0 V potentiometer used for the determination of internal resistance of a 1.5 V cell. The balance point of the cell in open circuit is 76.3 cm. When a resistor of 9.5 Ω  is used in the external circuit of the cell, the balance point shifts to 64.8 cm length of the potentiometer wire. Determine the internal resistance of the cell.
Q:20 Derive the expression the capacitance of parallel capacitor when dielectric medium is placed whose t<d , draw the diagram of  electric field lines for parallel plate capacitor
Q:21 State kirchoff’s first and second rule , derive the relation j= σ E , where j is the current density, and σ is the conductivity and E is the electric field.
Q: 22 Give the principal construction and working of van de graff  generator    (AJAY YADAV, PGT-PHYSICS)

Q:23 A circular coil of 20 turns and radius 10 cm is placed in a uniform magnetic field of 0.10 T normal to the plane of the coil. If the current in the coil is 5.0 A, what is the (a) total torque on the coil, (b) total force on the coil, (c) average force on each electron in the coil due to the magnetic field? (The coil is made of copper wire of cross-sectional area 10–5 m2, and the free electron density in copper is given to be about 1029 m–3.) 
Q:24 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.
Q:25 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:26 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:27 A square loop of side 10 cm and resistance 0.5 Ω is placed vertically in the east-west plane. A uniform magnetic field of 0.10 T is set up across the plane in the north-east direction. The magnetic field is decreased to zero in 0.70 s at a steady rate. Determine the magnitudes of induced emf and current during this time-interval.
Q:28 An air-cored solenoid with length 30 cm, area of cross-section 25 cm2 and number of turns 500, carries a current of 2.5 A. The current is suddenly switched off in a brief time of 10–3 s. How much is the average back emf induced across the ends of the open switch in the circuit? Ignore the variation in magnetic field near the ends of the solenoid.                                        
Q:29 A sinusoidal voltage of peak value 283 V and frequency 50 Hz is applied to a series LCR circuit in which R = 3 Ω, L = 25.48 mH, and C = 796 µ F. Find (a) the impedance of the circuit; (b) the phase difference between the voltage across the source and the current; (c) the power dissipated in the circuit; and (d) the power factor. 

                                                                     OR

A coil of inductance 0.50 H and resistance 100 Ω is connected to a 240 V, 50 Hz ac supply. (a) What is the maximum current in the coil? (b) What is the time lag between the voltage maximum and the current maximum? Draw the graph between  current  vs frequency
Q:30 Suppose that the electric field part of an electromagnetic wave in vacuum is E = {(3.1 N/C) cos [(1.8 rad/m) y + (5.4 × 106  rad/s)t]}ˆi . (a) What is the direction of propagation? (b) What is the wavelength ? (c) What is the frequency  (d) What is the amplitude of the magnetic field part of the wave? (e) Write an expression for the magnetic field part of the wave.

                                                            OR

A small town with a demand of 800 kW of electric power at 220 V is situated 10 km away from an electric plant generating power at 440 V. The resistance of the two wire line carrying power is 0.5 Ω per km. The town gets power from the line through a 4000-220 V step-down transformer at a sub-station in the town. (a) Estimate the line power loss in the form of heat. (b) How much power must the plant supply, assuming there is negligible power loss due to leakage? (c) Characterise the step up transformer at the plant. 

Q:31  Draw the labelled diagram of cyclotron and ac generator
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