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Subject: Physics
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               <<<<<< SUPER  NUMERICALS PROBLEMS  FOR BOARD EXAM  >>>>>>>>>>>>>>>>>>

1. Two charges 5 × 10–8 C and –3 × 10–8 C are located 16 cm apart. At what point(s) on the line joining the two charges is the electric potential zero? Take the potential at infinity to be zero.

2. A 600 pf capacitor is charged by a 200 volt supply .it is then disconnected from the supply and is connected to another uncharged 600 pf capacitor . how much electrostatic energy is lost in the process? Find the charge on each capacitor after connection?

 3. An object is placed at (i) 10 cm, (ii) 5 cm in front of a concave mirror of radius of curvature 15 cm. Find the position, nature, and magnification of the image in each case.

 4. A circular coil of radius 10 cm, 500 turns and resistance 2 Ω is placed with its plane perpendicular to the horizontal component of the earth’s magnetic field. It is rotated about its vertical diameter through 180° in 0.25 s. Estimate the magnitudes of the emf and current induced in the coil. Horizontal component of the earth’s magnetic field at the place is3.0 × 10–4 T

 5. 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 Ω . if an unknown emf E is balanced a t 600 cm of this wire calculate (i) the potential gradient of the potentiometer wire and (ii) the value of the unknown emf E

6. Four point charges qA = 2 µ C, qB = –5 µ C, qC = 2 µ C, and qD = –5 µ C are located at the corners of a square ABCD of side 10 cm. What is the force on a charge of 1 µ C placed at the centre of the square?.

7. Light from a point source in air falls on a spherical glass surface (n = 1.5 and radius of curvature = 20 cm). The distance of the light source from the glass surface is 100 cm. At what position the image is formed?

8. Suppose a pure Si crystal has 5 × 1028 atoms m–3. It is doped by 1 ppm concentration of pentavalent As. Calculate the number of electrons and holes. Given that ni =1.5 × 1016 m–3.

9. A boy  peddles a stationary bicycle the pedals of the bicycle are attached to a 100 turn coil of area 0.10 m2. The coil rotates at half a revolution per second and it is placed in a uniform magnetic field of 0.01 T perpendicular to the axis of rotation of the coil. What is the maximum voltage generated in the coil?

10.A system has two charges qA = 2.5 × 10–7 C and qB = –2.5 × 10–7 C located at points A:(0, 0, –15 cm) and B: 0,0, +15 cm), respectively. What are the total charge and electric dipole moment of the system? 

11.An electric dipole with dipole moment 4 × 10–9 C m is aligned at 30° with the direction of a uniform electric field of magnitude 5 × 104 NC–1. Calculate the magnitude of the torque acting on the dipole.

12. A long solenoid with 15 turns per cm has a small loop of area 2.0 cm2 placed inside the solenoid normal to its axis. If the current carried by the solenoid changes steadily from 2.0 A to 4.0 A in 0.1 s, what is the induced emf in the loop while the current is changing?

13. 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.

14. 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 µF. 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.

15. 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.

 16. For what distance is ray optics a good  approximation  when the aperture is 3 mm wide and the wavelength is 500 nm?
17. What is the Brewster angle for air to glass transition? (Refractive index of glass = 1.5.)

18. In a double-slit experiment the angular width of a fringe is found to be 0.2° on a screen placed 1 m away. The wavelength of light used is 600 nm. What will be the angular width of the fringe if the entire experimental apparatus is immersed in water? Take refractive index of water to be 4/3.

19. (i) If f = 0.5 m for a glass lens, what is the power of the lens? (ii) The radii of curvature of the faces of a double convex lens are 10 cm and 15 cm. Its focal length is 12 cm. What is  the refractive index of glass? (iii) A convex lens has 20 cm focal length in air. What is focal length in water? (Refractive index of air-water = 1.33, refractive  index for air-glass = 1.5.)

20* . 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.

21. The half-life of 238U92 undergoing α-decay is 4.5 × 109 years. What is the activity of 1g sample of  238U92
22 .In a Young’s double-slit experiment, the slits are separated by 0.28 mm and the screen is placed 1.4 m away. The distance between the central bright fringe and the fourth bright fringe is measured to be 1.2 cm. Determine the wavelength of light used in the experiment.

23. A small candle, 2.5 cm in size is placed at 27 cm in front of a concave mirror of radius of curvature 36 cm. At what distance from the mirror should a screen be placed in order to obtain a sharp image? Describe the nature and size of the image. If the candle is moved closer to the mirror, how would the screen have to be moved?
24.  A 4.5 cm needle is placed 12 cm away from a convex mirror of focal length 15 cm. Give the location of the image and the magnification. Describe what happens as the needle is moved farther from the mirror. 
25. A tank is filled with water to a height of 12.5 cm. The apparent depth of a needle lying at the bottom of the tank is measured by a microscope to be 9.4 cm. What is the refractive index of water? If water is replaced by a liquid of refractive index 1.63 up to the same height, by what distance would the microscope have to be moved to focus on the needle again?

26. An object of size 3.0 cm is placed 14 cm in front of a concave lens of focal length 21cm. Describe the image produced by the lens. What happens if the object is moved further away from the lens? 

 27. 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?
28. A cyclotron’s oscillator frequency is 10 MHz. What should be the operating magnetic field for accelerating protons? If the radius of its ‘dees’ is 60 cm, what is the kinetic energy (in MeV) of the proton beam produced by the accelerator. (e =1.60 × 10–19 C, mp = 1.67 × 10–27 kg, 1 MeV = 1.6 × 10–13 J)

29. A small telescope has an objective lens of focal length 140 cm and an eyepiece of focal length 5.0 cm. What is the magnifying power of the telescope for viewing distant objects when (a) the telescope is in normal adjustment (i.e., when the final image is at infinity)? (b) the final image is formed at the least distance of distinct vision (25cm)? 

30. Obtain the binding energy (in MeV) of a nitrogen nucleus 14N7 ,given m (14N7 ) =14.00307 u

31. The work function of caesium is 2.14 eV. Find (a) the threshold frequency for caesium, and (b) the wavelength of the incident light if the photocurrent is brought to zero by a stopping potential of 0.60 V. 

32. An electron, an alpha particle, and a proton have the same kinetic energy. Which of these particles has the shortest de Broglie wavelength?
33. 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?

34. A long straight wire in the horizontal plane carries a current of 50 A in north to south direction. Give the magnitude and direction of B at a point 2.5 m east of the wire.

35. Current in a circuit falls from 5.0 A to 0.0 A in 0.1 s. If an average emf of 200 V induced, give an estimate of the self-inductance of the circuit. 

36. A pair of adjacent coils has a mutual inductance of 1.5 H. If the current in one coil changes from 0 to 20 A in 0.5 s, what is the change of flux linkage with the other coil?

37. Obtain the resonant frequency of a series LCR circuit with L = 2.0H, C = 32 µF and R = 10 Ω . What is the Q-value of this circuit?

38. The threshold frequency for a certain metal is 3.3 × 1014 Hz. If light of frequency 8.2 × 1014 Hz is incident on the metal, predict the cut off voltage for the photoelectric emission. 

39. The work function for a certain metal is 4.2 eV. Will this metal give photoelectric emission for incident radiation of wavelength 330 nm?

40. A carrier wave of peak voltage 12V is used to transmit a message signal. What should be the peak voltage of the modulating signal in order to have a modulation index of 75%?

41. What is the focal length of a convex lens of focal length 30cm in contact with a concave lens of focal length 20 cm? Is the system a converging or a diverging lens? Ignore thickness of the lenses.

42.A p-n photodiode is fabricated from a semiconductor with band gap of 2.8 eV. Can it detect a wavelength of 6000 nm?

43. 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?

44. 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?

45. 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?

46. 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?

47.  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? 

48. 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.) 

49. 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.

50. 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.

51. 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.

52. 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.

53. 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 nduced across the ends of the open switch in the circuit? Ignore the variation in magnetic field near the ends of the solenoid.                                        

54.  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. 

55. An electric dipole with dipole moment 4 × 10–9 C m is aligned at 30° with the direction of a uniform electric field of magnitude 5 × 104 NC–1.Calculate the magnitude of the torque acting on the dipole.

56. A network of four 10 μF capacitors is connected to a 500 V  supply, as shown in Fig.  Determine (a) the equivalent capacitance of the network and (b) the charge on each capacitor. 
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57. The far point of a myopic person is 80 cm in front of the eye. What is the power of the lens required to enable him to see very distant objects clearly? 

58.What focal length should the reading spectacles have for a person for whom the least distance of distinct vision is 50 cm?

59. A small telescope has an objective lens of focal length 144cm and an eyepiece of focal length 6.0cm. What is the magnifying power of the telescope? What is the separation between the objective and the eyepiece?

60. A small pin fixed on a table top is viewed from above from a distance of 50cm. By what distance would the pin appear to be raised if it is viewed from the same point through a 15cm thick glass slab held parallel to the table? Refractive index of glass = 1.5. Does the answer depend on the location of the slab?

61. what should the width of each slit be to obtain 10 maxima of the double slit pattern within the central maximum of the single slit pattern?

62. Discuss the intensity of transmitted light when a polaroid sheet is rotated between two crossed polaroids? 
63. A parallel beam of light of wavelength 500 nm falls on a narrow slit and the resulting diffraction pattern is observed on a screen 1 m away. It is observed that the first minimum is at a distance of 2.5 mm from the centre of the screen. Find the width of the slit.

64. A battery of 10 V and negligible internal resistance is connected across the diagonally opposite corners of a cubical network consisting of 12 resistors each of resistance 1 Ω . Determine the equivalent resistance of the network and the current along each edge of the cube.

65. Given n resistors each of resistance R, how will you combine them to get the (i) maximum (ii) minimum effective resistance? What is the ratio of the maximum to minimum resistance?

66. A resistor of 200 Ω and a capacitor of 15.0 µF are connected in series to a 220 V, 50 Hz ac source. (a) Calculate the current in the circuit; (b) Calculate the voltage (rms) across the resistor and the capacitor. Is the algebraic sum of these voltages more than the source voltage? If yes, resolve the paradox.

67. 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 µF. 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.
68. A 44 mH inductor is connected to 220 V, 50 Hz ac supply. Determine the rms value of the current in the circuit.

69. A 60 µF capacitor is connected to a 110 V, 60 Hz ac supply. Determine the rms value of the current in the circuit.

70.A power transmission line feeds input power at 2300 V to a stepdown transformer with its primary windings having 4000 turns. What should be the number of turns in the secondary in order to get output power at 230 V?

71. Current in a circuit falls from 5.0 A to 0.0 A in 0.1 s. If an average emf of 200 V induced, give an estimate of the self-inductance of the circuit.

72 A pair of adjacent coils has a mutual inductance of 1.5 H. If the current in one coil changes from 0 to 20 A in 0.5 s, what is the change of flux linkage with the other coil? 
73  A jet plane is travelling towards west at a speed of 1800 km/h. What is the voltage difference developed between the ends of the wing having a span of 25 m, if the Earth’s magnetic field at the location has a magnitude of 5 × 10–4 T and the dip angle is 30°.
74 The half-life of 90 38Sr is 28 years. What is the disintegration rate of 15 mg of this isotope?

75. Obtain approximately the ratio of the nuclear radii of the gold isotope 197 79 Au and the silver isotope 107 47 Ag .

76. Calculate and compare the energy released by a) fusion of 1.0 kg of hydrogen deep within Sun and b) the fission of 1.0 kg of 235U in a fission reactor. 
77. Suppose the frequency of the source in the previous example can be varied. (a) What is the frequency of the source at which resonance occurs? (b) Calculate the impedance, the current, and the power dissipated at the resonant condition.

78 The nucleus23Ne10 decays by a  emission. Write down the a decay equation and determine the maximum kinetic energy of the electrons emitted. Given that: m ( 23 Ne10 ) = 22.994466 u , m ( 23 Na11 ) = 22.089770 u.

79. When a series combination of a coil of inductance L and a resistor of resistance R is connected across a 12 V, 50 Hz supply, a current of 0.5A flows through the circuit. The current differs in phase from applied voltage by π/3 radian. Calculate the value of L and R.

80. Calculate the half life period of a radioactive substance if its activity drops to 1/16th of its initial value in 30 years.

81 The radii of curvature of double convex lens are 10cm and 20 cm. Calculate its focal length when immersed in a liquid of refractive index 1.65. State the nature of lens in the liquid  given μg = 1.5. 

82. A TV transmitting antenna is 125 m tall. How much service area can this transmitting antenna cover, if the receiving antenna is at the ground level? (Radius of earth = 6400 km)
83. The radioactive isotope D decays according to the sequence if the mass number and atomic number of D2 are 185 and 92 respectively, what is (i) Mass number of D?
(ii) Atomic number of D?

84. State Kirchhoff’s rules of current distribution in an electrical network. Using these rules determine the value of the current I1 in the electric circuit given below.
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85.An electron, α particle and a proton have the same de-Broglie wavelength. Which of these particles has (i) minimum kinetic energy, (ii) maximum kinetic energy, and why?

86.Distinguish between nuclear fission and fusion. In a fusion reaction 
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Calculate the amount of energy in (MeV) released. 
87. The output voltage of an ideal transformer, connected to a 240V ac mains is 24V. When this transformer is used to light a bulb with rating 24V,24W; calculate the current in the primary coil of the circuit.
88. The slit of width ‘d’ is illuminated by light of wavelength 
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89. The following graph shows the variation of terminal potential difference V, across a combination of three cells in series to a resistor, versus the current, I 

(i) 
Calculate the e.m.f. of each cell.

(ii) 
For what current I, will the power dissipation of the circuit be maximum. 





90. A resistance 
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=

4

R

is connected to one of the gaps in a metre bridge, which uses a wire of length 1 m. An unknown resistance 
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is connected in the other gap as shown in the figure. The balance point is noticed at ‘l’ from the positive end of the battery. On interchanging R and X, it is found that the balance point further shifts by 20 cm (away from end A). Neglecting the end correction, calculate the value of unknown resistance X used. 
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91. A parallel plate capacitor is to be designed with a voltage rating 1 kV, using a material of dielectric constant 3 and dielectric strength about 107 Vm–1. (Dielectric strength is the maximum electric field a material can tolerate without breakdown, i.e., without starting to conduct electricity through partial ionisation.) For safety, we should like the field never to exceed, say 10% of the dielectric strength. What minimum area of the plates is required to have a capacitance of 50 pF?

92. The ionization energy of hydrogen atom is 13.6 eV. Following the Bohr’s theory, find the energy corresponding  a transition between the 3rd and 4th orbit.




93. The primary of a transformer has 200 turns and the secondary has 1000 turns. If the power output from the secondary at 1000 V is 9 kW, calculate a.the primary voltage and b.the heat loss in the primary coil if the resistance of primary is 0.2
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, the efficiency of the transformer is 90%.






94.Two lenses of power +15 D and – 5 D are in contact with each other forming a combinations lens. i.What is the focal length of this combinations ?  ii.An object of size 3 cm is placed at 30 cm from this combination of lenses.  Calculate the positions and size of the image formed.
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95. Electric field in the above figure is directed along + X direction and given by Ex = 5Ax + 2B, where E is in NC-1 and x is in meter, A and B are constants with dimensions Talking [image: image6.emf]and B = 5 NC-1 calculate.

(i) the electric flux through the cube.(ii) net charge enclosed within the 
cube
96. For a given carbon resistor, the first strip is Blue, second strip is orange third and fourth strips are green and gold respectively. What is its resistance? 

97. The following table gives the values of work function for a few photosensitive metals. If each of these metals is exposed to radiation of wave length 300 nm, which of them will not emit photo electrons? Why?

	S. No
	Metal
	Work Function (ev)

	1
	Na
	1.92

	2
	K
	2.15

	3
	Mo
	4.17


98. Two long parallel straight wires X and Y separated by a distance of 5 cm in air carrying currents of 10 A and 5 A respectively in opposite directions. Calculate the magnitude in the direction of the force on a 20 cm length of the wire Y.

99. A 500 µC charge is at the centre of a square of side 10 cm. Find the work done in moving a charge of 10 µC between two diagonally opposite points on the square.

100. How does the fringe width of interference fringes change, when the whole apparatus of Young’s experiment is kept in a liquid of refractive index 1.3 ?
101. In a Geiger-Marsden experiment, what is the distance of closest approach to the nucleus of Gold (Z=79) of a 7.7 MeV (-particle before it comes momentarily to rest and reverses its direction?

102.     A transmitting antenna at the top of a tower has a height of 36 m and the height of the receiving antenna is 49 m. What is the maximum distance between them, for satisfactory communication in the LOS mode ? (Radius of earth = 6400 km).                                                          
 103 A slit of width ‘a’ is illuminated by a monochromatic light of wavelength 700 nm at normal incidence. Calculate the value of ‘a’ for position of  First minimum at an angle of diffraction of 300.(ii) First maximum at an angle of diffraction of 300.

104 An ac generator consists of a coil 100 turns and cross sectional area 3 m2, rotating at a constant speed 60 rad/sec in a uniform magnetic field of 0.04 T. the resistance of the coil is 500Ω. Calculate (i) maximum current drawn from the generator and (ii) maximum power dissipation in the coil. 

105An inductor 200 mH, capacitor 500 µF, resistor 10 Ω are connected in series with a 100 V, variable frequency a.c. source. Calculate the (i) frequency at which the power factor of the circuit is unity. (ii) current amplitude at this frequency. (iii) Q-factor.                                                        
106. An a.c. circuit having an inductor and a resistor in series draws a power of 560 W from an a.c. source marked 210 V,60hz.If the power factor of the circuit is 0.8 ,calculate (a) the impedance of the circuit. (b) the inductance of the inductor used.    

107. A 100 mH inductor , a 25 μF capacitor and a 15 ohm resistor are connected in series to a   120 volt,50 hz a.c. source.Calculate the (a) impedance of the circuit at resonance.(b) current at resonance. (c) resonant  frequency.          

108. When a series combination of inductance and resistance are connected with a 10V ,50 hz a.c. source, a current of 1 A flows in the circuit.The voltage leads the current by a phase angle of π/3.Calculate the value of resistance and inductance.      
109. A glass lens of refractive index 1.45 disappears when immersed in a liquid. What is the value of refractive index of the liquid? 

110. A wire of resistance 8R is bent in the form of a circle. What is the effective resistance between the ends of a diameter AB? 

111. Find the radius of curvature of the convex surface of a plano-convex lens, whose focal length is 0.3 m and the refractive index of the material of the lens is 1.5. 

112. An electron is accelerated through a potential difference of 64 volts. What is the de-Broglie wavelength associated with it? To which part of the electromagnetic spectrum does this value of wavelength correspond? 

113. A heavy nucleus X of mass number 240 and binding energy per nucleon 7.6 MeV is split into two fragments Y and Z of mass numbers 110 and 130. The binding energy of nucleons in Y and Z is 8.5 MeV per nucleon. Calculate the energy Q released per fission in MeV. 

114. A TV tower is 80 m tall. Calculate the maximum distance upto which the signal transmitted from the tower can be received. 

115. The resistivity of a metal X is 3.2 x 10-8 while the free electron density is 5 x 1028 m-3. Find the drift velocity of [image: image44.emf]electrons if a potential gradient of 1 Vm-1 is applied across X.

116. Calculate the work done to dissociate the system of three charges placed on the vertices of a triangle as shown. 

Here q =1.6 x10-10 C.
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 117 A voltage  of 30 V is applied across a certain carbon resistor with first, second and third rings are blue, black and yellow respectively. Find the value of current through the resistor.

118.  The output voltage of an ideal transformer, connected to a  240V ac mains is 24V. When this transformer is used to light a bulb with rating 24V, 24W; calculate the current in the primary coil of the circuit.

119. Two small identical circular loops, marked (1) and (2), carrying equal currents, are placed with the geometrical axes perpendicular of each other as shown in the figure. Find the magnitude and direction of the net magnetic field produced at the o .                                                                                                   [image: image8.jpg]
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120.Three rays of light red (R), green (G) and blue (B) are incident on the face AB of a right angled prism ABC. The refractive indices of the material of the prism for red, green and blue wavelengths are 1.39, 1.44 and 1.47 respectively. Trace the path of the rays through the prism. How will the situation change if these rays were incident normally on one of the faces of an equilateral prism?

121. Two coaxial circular loops L1 and L2 of radii 3cm and 4cm are placed as shown.   What should be the magnitude and direction of the current in the loop L2 so that  the net magnetic field at the point O be zero?
                                                      

122.The wavelength of the incident light is 6000Å. If work function of the material is 1eV, calculate the velocity of the emitted electron. (Take h = 6.64 ( 10-34 Js and mass of electron = 9.1(10-31 kg)

123.Half-life of a certain radioactive material against (-decay is 138 days. After what lapse of time the undecayed fraction of the material will be 6.25%?

124. An a.c. generator consist of a coil of 50 turns, area 2.5m2 rotating at an angular speed of 60 rad/s in uniform magnetic field of B = 0.3 T between two fixed pole pieces. Given R = 500 Ω. (i) Find the maximum current drawn from the generator? (ii) What will be the orientation of the coil wrt. B to have max and zero magnetic flux?

125. Consider interference between two sources of intensities I and 4I. What will be the intensity at points where phase differences is i) π/4 ii) π/2
126. A 200 V cell is connected to an 8 μF capacitor and removed after the capacitor is fully charged. Also, an  uncharged 4 μF capacitor is connected to this 8 μF capacitor in parallel. a. What is the potential difference across the combination? b. What is the charge on each capacitor?

127. An inductor of unknown value, a capacitor of 100 µF and a resistor of 10 Ω are connected in series to a 200 V, 50 Hz a.c. source. It is found that the power factor of the circuit is unity. Calculate the inductance of the inductor and the current amplitude.
128.Three concentric metallic shells A, B and C of radii a, b and c (a < b < c) have surface charge densities + s, - s and + s respectively. (i) Find the potentials of the three shells A, B and C.(ii) If the shells A and C are at the same potential, obtain the relation between radii a, b and c.

[image: image9.emf]
129. A 25 µF capacitor, 10 H inductor and 25 Ω resistor are connected with an ac source. The emf of this source in volt is given by E = 310 Sin 314 t. Find (i) the frequency of emf, (ii) reactance of the circuit, (iii) impedance of the circuit, (iv) 
current in the circuit and (iv) Effective voltage across the capacitor. [image: image10.emf]
130 Calculate the (i) impedance, (ii) wattless current of the given a.c. circuit. 
131. An astronomical telescope uses an objective lens of focal length 15 m and eye-lens of focal length 1 cm. What is the angular magnification of the telescope? If this telescope is used to view moon, what is the diameter of the image of moon formed by the objective lens? (Diameter of moon 3.5 x106 m and radius of lunar orbit is 3.8 x108 m).

132. Three points A, B and C lie in a uniform electric field (E) of 5 x10 3 NC-1 as shown in the figure. Find the potential difference between A and C. 
[image: image11.emf]
133. Three identical capacitors C1 , C2 and C3 of capacitance 6 mF each are connected to a 12 V battery as shown.

Find: (i) charge on each capacitor (ii) equivalent capacitance of the network (iii) energy stored in the network of capacitors

[image: image12.emf]
134. Two parallel plate condition X and Y, have the same area of plates and same separation between them. X has air between the plates while Y contains a dielectric medium of Îr = 4.(i) Calculate capacitance of each capacitor if equivalent capacitance of the combination is 4 µF. (ii) Calculate the potential difference between the plates of X

and Y. (iii) What is the ratio of electrostatic energy stored in X and Y? 
[image: image13.emf]
135. Calculate the current drawn from the battery in the given network.

[image: image14.emf]
136. In Young’s double slit experiment, monochromatic light of wavelength 630 nm illuminates the pair of slits and produces an interference pattern in which two consecutive bright fringes are separated by 8.1 mm. Another source of monochromatic light produces the interference pattern in which the two consecutive bright fringes are separated by 7. 2 mm. Find the wavelength of light from the second source. What is the effect on the interference fringes if the monochromatic source is replaced by a source of white light? 

137. A convex lens of focal length 10 cm is placed coaxially 5 cm away form a concave lens of focal length 10 cm. If an object is placed 30 cm in front of the convex lens, find the position of the final image formed by the combined system. 
138. The near point of a hypermetropic person is 50 cm from the eye. What is the power of the lens required to enable the person to read clearly a book held at 25 cm from the eye? 

139. How long will a radioactive isotope, whose half life is T years, take for its activity to reduce to  1/8th of its initial value? 
140A network of four capacitors each of 12 µF capacitance is connected to a 500 V supply as shown in the figure. Determine (a)equivalent capacitance of the network and (b) charge on each capacitor.
[image: image15.emf]
141. In Young’s double slit experiment, the two slits 015 mm apart are illuminated by monochromatic light of wavelength 450 nm. The screen is 1.0 m away from the slits. (a) Find the distance of the second (i) bright fringe, (ii) dark fringe from the central maximum. (b) How will the fringe pattern change if the screen is moved away from the slits?

142. State Kirchhoff’s rules. Use these rules to write the expressions for the currents I1, I 2 and I 3 in the circuit diagram shown.

[image: image16.emf]
143. An illuminated object and a screen are placed 90 cm apart. Determine the focal length and nature of the lens required to produce a clear image on the screen, twice the size of the object

144. The image obtained with a convex lens is erect and its length is four times the length of the object. If the focal length of the lens is 20 cm, calculate the object and image distances.

145. The ground state energy of hydrogen atom is – 13.6 eV. What are the kinetic and potential energies of electron in this state?

146. In Young’s double slit experiment, the two slits 0.20 mm apart are illuminated by monochromatic light of wavelength 600 nm. The screen is 1.0 m away from the slits. (a) Find the distance of the second (i) bright fringe, (ii) dark fringe from the central maximum. (b) How will the fringe pattern change if the screen is moved away from the slits?
147.. State Kirchhoff’s rules. 
148. A parallel beam of monochromatic light of wavelength 500 nm falls normally on a narrow slit and the resulting diffraction pattern is obatined on a screen 1 m away. It is observed that the first minimum is at a distance of 2.5 mm from the centre of the screen. Find (a) the width of the slit. (b) the distance of the second maximum from the centre of the screen. (c) the width of the central maximum.

149. A beam of light consisting of two wavelengths, 650 nm and 520 nm, is used to obtain interference fringes in a Young’s double slit experiment. What is the least distance from the central maximum where the bright fringes due to the both the wavelengths coincide? The distance between the slits is 2 mm and the distance between the plane of the slits and screen is 120 cm.

150. A network of resistors is connected to a 16 V battery of internal resistance of 1 Ω as shown in the figure. (a) Compute the equivalent resistance of the network. (b) Obtain the voltage drops VAB and VCD .

[image: image17.emf]
151. A resistor of 400 Ω, an inductor of 5/H and a capacitor of 50/ µF  are connecetd in series across a source of alternating voltage of 140 sin 100 t volts. Find the voltage (rms) across the resistor, the inductor and the capacitor. Is the algebraic sum

of these voltages more than the source voltage? If yes, resolve the paradox. (Given 2 =1.14)

152. An ideal capacitor having a charge q q0 cos t is connected across an ideal inductor ‘L’ through a switch ‘S’. On closing the switch, show that the sum of the energies in the capacitor and inductor is constant in time in the free oscillations of the LC circuits.
153. A step down transformer operates on a 25 KV line. It supplies a load with 20 A. The ratio of the primary winding to the secondary is 10: 1. If the transformer is 90% efficient, calculate: (i) the power output, (ii) the voltage, and (iii) the current in the secondary.

154. Two cells E1 and E2 of EMF’s 5 V and 9 V and internal resistances of 0.3 Ω and 1.2 Ω respectively are connected to a network of resistances as shown in the figure. Calculate the value of current flowing through the 3 Ω resistance.

[image: image18.emf]
155. Calculate the steady current through the 2 Ω resistor in the circuit shown below.

[image: image19.emf]
156. Figure shows two identical capacitors, C1 and C2, each of 1 µF capacitance connected to a battery of 6 V. Initially switch ‘S’ is closed. After sometimes ‘S’ is left open and dielectric slabs of dielectric constant K = 3 are inserted to fill completely the space between the plates of the two capacitors. How will the (i) charge and (ii) potential difference between the plates of the capacitors be affected after the slabs are inserted?

[image: image20.emf]
157. In the circuit shown, R1 = 4 Ω, R2 = R3 = 15 Ω, R4 = 30 Ω and E = 10 V. Calculate the equivalent resistance of the circuit and the current in each resistor.

[image: image21.emf]
158. In the given circuit, assuming point A to be at zero potential, use Kirchhoff’s rules to determine  the potential at point B.

[image: image22.emf]
159. A convex lens made up of glass of refractive index 1.5 is dipped, in turn, in (i) a medium of refractive index 1.65, (ii) a medium of refractive index 1.33. (a) Will it behave as a converging or a diverging lens in the two cases?(b) How will its focal length change in the two media?

160. A giant refracting telescope at an observatory has an objective lens of focal length 15 m. If an eyepiece lens of focal length 1.0 cm is used, find the angular magnification of the telescope. If this telescope is used to view the moon, what is the diameter of the image of the moon formed by the objective lens? The diameter of the moon is 3.42 × 106 m and the radius of the lunar orbit is

3.8 × 108 m.

161. Calculate the amount of work done in rotating a dipole, of dipole moment 3 x108 cm, from its position of stable equilibrium to the position of unstable equilibrium, in a uniform electric field of intensity 104 N/C.

162. You are required to select a carbon resistor of resistance 47 k Ω +10% from a large collection..What should be the sequence of colour bands used to code it?

163. Find the position of the image formed of the object 'O’ by the lens combination given in the figure.

[image: image23.emf]
164. A power transmission line feeds power at 2200 V with a current of 5 A to s step down transformer with its primary winding having 4000 turns. Calculate the number of turns and the current in the secondary in order to get output power at 220 V.

165. Light of wavelength 2500 Å falls on a metal surface of work function 3.5 V. What is the kinetic energy (in eV) of (i) the fastest and (ii) the slowest electronic emitted from the surface? If the same light falls on another surface of work function 5.5 eV, what will be the energy of emitted electrons?

166. Two identical circular wires P and Q each of radius R and carrying current ‘I’ are kept in perpendicular planes such that they have a common centre as shown in the figure. Find the magnitude and direction of the net magnetic field at the common centre of the two coils.

[image: image24.emf]
167. The figure shows a series LCR circuit with L = 5.0 H, C = 80 µF, R = 40 Ω connected to a variable frequency 240V source. Calculate. (i) The angular frequency of the source which drives the circuit at resonance. (ii) The current at the resonating frequency. (iii) The rms potential drop across the capacitor at resonance.

[image: image25.emf]
168. In the figure a long uniform potentiometer wire AB is having a constant potential gradient along its length. The null points for the two primary cells of emfs 1and 2 connected in the manner shown are obtained at a distance of 120 cm and 300 cm from the end A. Find (i) 1 / 2 and (ii) position of null point for the cell 1.How is the sensitivity of a potentiometer increased?

[image: image26.emf]
169. In Young’s double slit experiment using monochromatic light of wavelength λ, the intensity of light at a point on the screen where path difference is , is K units. Find out the intensity of light at a point where path difference is / 3.

170A small telescope has an objective lens of focal length 150 cm and an eye piece of focal length 5 cm. If this telescope is used to view a 100 m high tower 3 km away, find the height of the final image when it is formed 25 cm away from the eye piece.
171. The focal lengths of the objective and eyepiece of a microscope are 1.25 cm and 5 cm respectively. Find the position of the object relative to the objective in order to obtain an angular magnification of 30 in normal adjustment.

172. A rectangular loop of wire of size 2.5 cm × 4 cm carries a steady current of 1 A. A straight wire carrying 2 A current is kept near the loop as shown. If the loop and the wire are coplanar, find the (i) torque acting on the loop and (ii) the magnitude and direction of the force on the loop due to the current carrying wire.

[image: image27.emf]
173. A cell of emf E and internal resistance r is connected to two external resistances R1 and R2 and a perfect ammeter. The current in the circuit is measured in four different situations:(i) without any external resistance in the circuit.(ii) with resistance R1 only

(iii) with R1 and R2 in series combination (iv) with R1 and R2 in parallel combination. The currents measured in the four cases are 0.42 A, 1.05 A, 1.4 A and 4.2 A, but not necessarily in that order. Identify the currents corresponding to the four cases mentioned above

174. An alternating voltage given by V = 140 sin 314 t is connected across a pure resistor of 50 . Find (i) the frequency of the source. (ii) the rms current through the resistor.

175. Calculate the value of the resistance R in the circuit shown in the figure so that the current in the circuit is 0.2 A. What would be the potential difference between points B and E?
[image: image28.emf]
176. You are given three lenses L1, L2 and L3 each of focal length 20 cm. An object is kept at 40 cm in front of L1, as shown. The final real image is formed at the focus ‘I’ of L3. Find the separations between L1, L2 and L3.

[image: image29.emf]
177. A beam of light consisting of two wavelengths, 800 nm and 600 nm is used to obtain the interference fringes in a Young’s double slit experiment on a screen placed 1.4 m away. If the two slits are separated by 0.28 mm, calculate the least distance from the central bright maximum where the bright fringes of the two wavelengths coincide.

178. Two students ‘X’ and ‘Y’ perform an experiment on potentiometer separately using the circuit given: Keeping other parameters unchanged, how will the position of the null point be affected it (i) ‘X’ increases the value of resistance R in the

set-up by keeping the key K1 closed and the key K2 open? (ii) ‘Y’ decreases the value of resistance S in the set-up, while the key K2 remain open and the key K1 closed?Justify.

[image: image30.emf]
179. A short bar magnet of magnetic moment 0.9 J/T is place with its axis at 30° to a uniform magnetic field. It experiences a torque of 0.063 J. (i) Calculate the magnitude of the magnetic field. (ii) In which orientation will the bar magnet be in stable equilibrium in the magnetic field?

180. A capacitor of 200pF is charged by a 300V battery. The battery is then disconnected and the charged capacitor is connected to another uncharged capacitor of 100 pF. Calculate the difference between the final energy stored in the combined system and the initial energy stored in the single capacitor.

181. A convex lens of focal length 25 cm is placed coaxially in contact with a concave lens of focal length 20 cm. Determine the power of the combination. Will the system be converging or diverging in nature?

182. An ammeter of resistance 0.80 W can measure current upto 1.0 A. (i) What must be the value of shunt resistane to enable the ammeter to measure current upto 5.0 A? (ii) What is the combined resistance of the ammeter and the shunt?

183. A capacitor of unknown capacitance is connected across a battery of V volts. The charge stored in it is 360 mC. When potential across the capacitor is reduced by 120 V, the charge stored in it becomes120 mC. Calculate:(i) The potential V and the unknown capacitance C. (ii) What will be the charge stored in the capacitor, if the voltage applied had increased by 120 V?

184. A hollow cylindrical box of length 1 m and area of cross-section 25 cm2 is placed in a three dimensional coordinate system as shown in the figure. The electric field in the region is given byE xi=50 $, where E is in NC–1 and x is in metres. Find(i) Net flux through the cylinder.(ii) Charge enclosed by the cylinder.

[image: image31.emf]
185. Output characteristics of an n-p-n transistor in CE configuration is shown in the figure. Determine:(i) dynamic output resistance(ii) dc current gain and (iii) ac current gain at an operating point VCE V, =10 when IB =30mA.
[image: image32.emf]
186. A rectangular conductor LMNO is placed in a uniform magnetic field of 0.5 T. The field is directed perpendicular to the plane of the conductor. When the arm MN of length of 20 cm is moved towards left with a velocity of 10 ms–1, calculate the emf induced in the arm. Given the resistance of the arm to be 5 W (assuming that other arms are of negligible resistance) find the value of the current in the arm.
[image: image33.emf]
187. A wheel with 8 metallic spokes each 50 cm long is rotated with a speed of 120 rev/min in a plane normal to the horizontal component of the Earth’s magnetic field. The Earth’s magnetic field at the plane is 0.4 G and the angle of dip is 60°. Calculate the emf induced between the axle and the rim of the wheel. How will the value of emf be affected if the number of spokes were increased?

188. Define the current sensitivity of a galvanometer. Write its S.I. unit. Figure shows two circuits each having a galvanometer and a battery of 3 V. When the galvanometers in each arrangement do not show any deflection, obtain the ratio R1 / R2

[image: image34.emf]
189. A wire AB is carrying a steady current of 12 A and is lying on the table. Another wire CD carrying 5A is held directly above AB at a height of 1 mm. Find the mass per unit length of the wire CD so that it remains suspended at its position when left free. Give the direction of the current flowing in CD with respect to that in AB. [Take the value of g = 10 ms–2]

190. A transmitting antenna at the top of a tower has a height of 20 m and the height of the receiving antenna is 45 m. Calculate the maximum distance between them for satisfactory communication in LOS mode. (Radius of the Earth = 6.4 × 106 m)
191. A resistor ‘R’ and an element ‘X’ are connected in series to an ac source of voltage. The voltage is found to lead the current in phase by /4. If ‘X’ is replaced by another element ‘Y’, the voltage lags behind the current by /4. (i) Identify elements ‘X’ and ‘Y’.

(ii) When both ‘X’ and ‘Y’ are connected in series with ‘R’ to the same source, will the power dissipated in the circuit be maximum or minimum? Justify your answer.

192. Ultraviolet light of wavelength 2271 A from 100 W mercury source irradiates a photocell made of molybdenum metal. If the stopping potential is –1.3 V, estimate the work function of the metal. How would the photocell respond when the source is replaced by another source of high intensity (~10 Wm 5 2 ) red light of wavelength 6328 A Justify your answer.

193. The circuit shown in the figure has two oppositely connected ideal diodes connected in parallel. Find the current flowing through each diode in the circuit.

[image: image35.emf]
194. In the circuit shown in the figure, the galvanometer ‘G’ gives zero deflection. If the batteries A and B have negligible internal resistance, find the value of the resistor R.
[image: image36.emf]
195. What will be the value of current through the 2resistance for the circuit shown in the figure? Give reason to support your answer.
[image: image37.emf]
196. In the circuit shown in the figure, identify the equivalent gate of the circuit and make its truth table.

[image: image38.emf]
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