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Sample Paper – 2010
Class – XII
Subject – Physics    
GENERAL INSTRUCTIONS
(i) All questions are compulsory.
(ii) There are 30 questions in total. Questions 1 to 8 carry one mark each questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each and questions 28 to 30 carry five marks each.
(iii) There is no overall choice. However, an internal choice has been provided in one question of two marks, one question of three marks and all three questions of five marks each. You have attempt only one of the given choice in such questions.

(iv) Use of calculators is not permitted.

(v) You may use the following physical constants wherever necessary.

 
C=3x108m/sec, h=6.6x10-34  J.sec, e=1.6x10-19C
(o = 4 ( x 10-7 M/A, Boltzmann’s constant K= 1.38 x 10-23 J/K  Avagadro’s number  NA = 1.6 x 10-27 Kg.
Q.1.
Name the phenomenon responsible for the reddish appearance of the sun at sunrise and sunset. 

Q.2.
consider the circuit shown here where APB and AQB are semicircles. What will be
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             the magnetic field at the centre C of the circular loops
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Q.3.    Name the electromagnetic radiations to which the following wavelengths belongs                       
(a)10-2m 
(b) 1A0 
Q.4.
How are n-P-n and P-n-P transistors represented symbolically in a circuit? 

Q.5.
What is a hole?
Q.6.
Write any one equation representing nuclear fusion reaction?

Q.7.
The instantaneous current flowing from an a.c. source is I=5 sin 314t. What is the rms. value of current?
Q.8.
Name the S.I. Unit of (i) magnetic flux (ii) Magnetic-induction. 

Q.9.
Explain briefly how an amplitude modulated wave is produced?
Q.10.
The work function for a certain metal is 4.2 ev. Will this metal give photoelectric emission for incident radiation of wavelength 330 nm?
Q.11.
For photoelectric effect in sodium, fig below shows the plot of cut-off voltage versus frequency of incident radiation calculate :- 


(i)
the threshold frequency  and 
(ii)
the work-function for sodium. 





Q.12.
In a telescope, the objective has a large aperture while the eyepiece has a small aperture. Why?
Q.13.
An electron and a proton have same kinetic energy. Which of the two has a greater de-broglie wavelength? Explain. 
(2)

Q.14.
A system has two charges q1=2.5x10-7 C and q2=-2.5x10-7 C located at points A (0,0,-15cm) and B(0,0,+15cm) respectively what are the total charge and electric dipolemoment of the system?

Q.15.
Free electrons in a conductor are not at rest. How can you explain the absence of electric current without potential difference across its ends?
Q.16.
Define the term resistivity and write its S.I. unit. Derive the expression for the resistivity of a conductor in terms of number density of free electrons and relaxation time. 

Q.17.
Steel is preferred for making permanent magnets where as soft iron is preffered for making electromagnets. Give two reasons. 
 






OR

A Galvanometer coil has a resistance of 15 ohm and the metre shows full scale deflection for a current of 4mA. How will you convert the metre into an ammeter of range 0 to 6A? 
Q.18.
Write the order of frequency range and one use of each of the following electromagnetic radiations:- 


(i)
Microwaves

(ii)
Ultraviolet rays. 

Q.19.
Two convex lenses A and B of an astronomical telescope having focal lengths 5 cm. and 20cm. respectively, are arranged as shown in fig below:- 





(i) Which one of the two lenses you will select to use as an objective lens and why?

(ii) What should be the change in the distance between the lenses to have the telescope in its normal adjustment position?


(iii) Calculate the magnifying power of the telescope in the normal adjustment position. 

Q.20.
Derive the expression for the fringe width in young’s double slite experiment.

Q.21.
A neutron is absorbed by a 3Li6 nucleus with the subsequent emission of an alphaparticle. (i) write the corresponding nuclear reaction. (ii) calculate the energy released, in mev, in this reaction. Given M4=6.015126u, Mn=1.0086654u, M(=4.0026044, Mt = 3.01000004, Take 1 amu = 931 Mcv. 
Q.22.
Distinguish between frequency modulation and amplitude modulation. Why is an FM signal less susceptible to noise than an AM Signal? 
Q.23.
State lenz’s law. Show that lenz’s law is in accordance with the law of conservation of energy.
Q.24.
Show mathematically that the potential on the equatorial line of an electric depole is zero. 

 






OR


What is an equipotential surface? Show that no work is done in moving a test charge from one point to another over an equipotential surface. 
Q.25.
An a.c. voltage of 100v, 50 HZ is connected across a 20 ohm resistor and 2mH inductor in series. Calculate (i) Impedance of the circuit and (ii) rms current in the circuit. 
Q.26.
Explain how the resistivity of a conductor depends upon (i) number density ‘n’ of free electrons and (ii) relaxation time ‘(’ 
Q.27.
Derive an expression for the energy stored in a parallel plate capacitor ‘C’ charged to a potential difference V. 
(3)

Q.28.
(a)
Distinguish between metals, Insulators and semiconductors on the basis of 
their energy bands. 
(b) Why are photodiodes used preferably in reverse bias condition? A photodiode is fabricated with band gap of 2.8 ev. Can it defect a wavelength of 6000 nm? Justify. 
 





OR
Q
(a)
Explain briefly, with the help of circuit diagram, how V-I characteristics of a 
P-n junction diode are obtained. In (i) Forward bias and (ii) reverse bias. Draw the shape of the curves obtained. 
(b)  
A Semi conductor has equal electron and hole concentration of 6x108m3. On    

            doping with certain impurity, electron concentration increases to 9 x 1012 m-3
(i) Identify the new semiconductor obtained after doping. 
(ii) Calculate the new hole concentration. 

Q.29.
Explain with the help of a labelled  diagram the underlying principle, construction and 

working of a moving coil galvanometer. 
 





OR

Q
(a)
Using ampere’s circuital law, derive an expression for the magnetic field along 
the axis of a toroidal solenoid. 
(b)
A long straight wire AB carries a current of 4 A..  A  proton travels at 4x1016 

m/sec parallel to the write 0.2 m from it and in a direction opposite to the current. Calculate the force which the magnetic field of the current exerts on the proton. Also specify the direction of force. 
Q.30. 
Define the term wavefront. Draw the wavefront and corresponding rays in the case of 

a (i) diverging sphericalwave 
(ii) Plane wave 

Using Huygen’s construction of a wavefront, explain the refraction of a plane wave front at a plane surface and hence verify snell’s law. 






OR

Q
Derive the relation between the focal length of a convexlens in terms of the radii of curvature of the two surfaces and refractive index of its material. Write the sign conventions and two assumptions used in the derivation of this relation. 

_________________
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GENERAL INSTRUCTIONS

(vi) All questions are compulsory.

(vii) There are 30 questions in total. Questions 1 to 8 carry one mark each questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each and questions 28 to 30 carry five marks each.

(viii) There is no overall choice. However, an internal choice has been provided in one question of two marks, one question of three marks and all three questions of five marks each. You have attempt only one of the given choice in such questions.

(ix) Use of calculators is not permitted.

(x) You may use the following physical constants wherever necessary.

 
C=3x108m/sec, h=6.6x10-34  J.sec, e=1.6x10-19C

(o = 4 ( x 10-7 M/A, Boltzmann’s constant K= 1.38 x 10-23 J/K  Avagadro’s number  NA = 1.6 x 10-27 Kg.

Q.1.
Define one coulomb of charge.
Q.2.
The small ozone layer on the top of the stratosphere is crucial for human survival, why?

Q.3.
Why can’t a transformer be used to step up dc voltage?
Q.4.
What is the nature of the magnetic field in a moving coil galvanometer?

Q.5.
The current is set up in a long copper pipe. Is there a magnetic field (i) inside (ii) outside the pipe?

Q.6.
Sketch three equipotential surfaces for a pt. charge. 
Q.7.
How is the coulomb force between two charges affected by the presence of the third charge?
Q.8.
What is the cause of induced emf?

Q.9.
Why are microwaves used in RADAR?

Q.10.
In a parallel plate capacitor the potential difference of  102 V is  maintained between the plates. What will be electric field at points A and B as shown in the given figure?








Fig 
Q.11.
A galvanometer has a resistance of 30Ω. it gives full scale deflection with a current of 2mA. Calculate the value of the resistance needed to convert it into an ammeter of range 0-0.3A. 
Q.12.
The figure below shows two positions of a loop PQR in a perpendicular uniform magnetic field. In which position of the coil is there induced imf?





Q.13.
Why wheatstone method is considered unsuitable for measurement of very low resistance?

(2)
Q.14.
The I-V graphs of two resistors and their series combination, are shown below. Which one of these graphs represents the series combination of the other two? Give reasons for your answer. 









Q.15.
A charge of 17.7 X 10-4 C is distributed uniformly over a large sheet of area 200m2. Calculate the electric field intensity at a distance 20cm from it in air. 

Q.16.
A uniform magnetic field gets modified as shown below, When two specimens X and Y are placed in it. 







(X) (Y) 

(i) Identify the two specimens X and Y 

(ii) State  the reason for the behaviour of the field lines in X and Y.

Q.17.
The storage battery of a car has an e.m.f. of 12 V. If the internal resistance of the battery is 0.4 Ω , What is the maximum current that can be drawn from the battery? 

Q.18.
A 44 m H inductor is connected to 220V, 50HZ a.c. supply. Determine the r.m.s. value of the current in the circuit. 

Q.19.
An electric dipole of dipole moment P is placed in a uniform electric field E. Write the expression for the torque ( experienced by the dipole. Identify two pairs of perpendicular vectors in the expression. Show diagrammatically the orientation of the dipole in the field for which the torque is (i) maximum (ii) Half the maximum value (iii) Zero. 

Q.20.
Using Ampere’s circuital law, derive an expression for the magnetic field along the axis of  a  toroidal solenoid. 

Q.21.
(a) A 900 PF capacitor is charged by 100V battery Fig (a). How much electrostatic energy is stored by the capacitor? 

(b) The capacitor is disconnected from the battery and connected to another 900 PF capacitor (Fig b). What is the electrostatic energy stored by the system?




(a) 





(b)     






Q.22.
Which constituent radiation of the electromagnetic spectrum is used, 


(i)  in radar  
(ii)  to photograph internal parts of a human body, and 

(iii) For taking photographs of the sky during night and foggy conditions? 


Give one reason for your answer in each case. 
Q.23.
How is the Mutual Inductance of a pair of coils affected when : 

(i)
Separation between the coils is increased. 


(ii)
The number of turns of each coil is increased?
(iii) a thin iron sheet is placed between the two coils, other factors remaining the 

same? Explain your answer in each case. 

Q.24.
A circular coil of 30 turns and radius 8cm, carrying a current of 6.0A, is suspended vertically in a uniform magnetic field of magnitude 0.1 T. The field lines make an angle of 300 to the normal to the plane of the coil. Calculate the magnitude of the Torque experienced by the coil. 
Q.25.
Define the S.I. unit of magnetic field “A charge moving at right angles to a uniform magnetic field does not undergo change in Kinetic energy.” Why? 
Q.26.
For the circuit shown here, calculate the potential difference between points B and D.








Q.27
A glass rod rubbed with silk is brought close to two uncharged spheres in contact with each other, inducing charges on them as shown in fig, below. Describe what happen when :





(i)
the spheres are slightly separated

(ii)
the glass rod is subsequently removed and finally

(iii)
the spheres are separated for apart?

Q.28
A straight thick long wire of uniform cross section of radius ‘a’ is carrying a steady current I. Use ampere’s circuital law to obtain a relation showing the variation of the magnetic field (Br) inside and outside the wire with distance r, r<a, and r<a of the field point from the centre of its cross-section. Plot a graph showing the nature of this variation. 

Calculate the ratio of magnetic field at a point a/2 above the surface of the wire to that at a point a/2 below its surface. What is the maximum value of the field of this wire?
OR
Q:-(i)
What is the relation ship between the current and the magnetic moment of a current carrying circular loop? Use the expression to derive the relation between the magnetic moment of an electron moving in a circle and its related angular momentum.

    (ii)
A muon is a particle that has the same charge as an electron but is 200 times heavier than it. If we had an atom in which the muon revolves around a proton instead of an electron, what would be the magnetic moment of the muon in the ground state of such an atom?

Q.29
Derive an expression for the electrostatic energy stored in a parallel plate capacitor. Assuming that the capacitor is disconnected from the charging battery, explain how the capacitance  (ii) Potential difference and (iii) Energy stored, in the Parallel plate capacitor change, when a medium of diectectric constant ‘K’  is introduced between the plates. 

 





OR 

Q.
Draw V-I graph for ohmic and non-olhmic materials. Give one example for each. 


 Define the term resistivity and write its S.I. unit. Derive the expression for the resistivity of a conductor in terms of number density of free electrons and relaxation time. 

Q.30.
Three students X, Y and Z performed an experiment for studying the variation of alternating currents with angular frequency in a series LCR circuit and obtained the graphs shown below. They all used ac sources of the same rms value and inductance of the same value. 





(a)
What can we   (Qualitatively) conclude about the 

(i) Capacitance value?

(ii) Resistance values used by them? In which case  will the quality factor be maximum? What can we conclude about nature of the impedance of the set-up at frequency Wo?

(b)
A charged 30( F capacitor is connected to a 27mH  inductor. What is the angular frequency of free oscillations of the circuit?
 






OR 
Q- (a) The Hot wire ammeter in fig (a) shows some deflection but not in fig (b) why? 








(b)
Figure below shows plane figures made of conductors, located in a magnetic field along the inward normal to the plane of the figures. The magnetic field starts diminishing. Find the directions of the currents induced in these loops. 












NCERT- (PART-2)

SAMPLE PAPER - 2010
SUB- PHYSICS

GENERAL INSTRUCTIONS

(1)
All questions are compulsory.
(2)
There are 30 questions in total. Questions 1 to 8 carry one mark each questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each and questions 28 to 30 carry five marks each.
(3)
There is no overall choice. However, an internal choice has been provided in one question of two marks, one question of three marks and all three questions of five marks each. You have attempt only one of the given choice in such questions.
(4)
Use of calculators is not permitted.
(5)
You may use the following physical constants wherever necessary.

 
C=3x108m/sec, 
h=6.6x10-34  
J.sec, e=1.6x10-19C
(o = 4 ( x 10-7 M/A, 

Boltzmann’s constant K= 1.38 x 10-23 J/K Avagadro’s number  

NA = 1.6 x 10-27 Kg.

Q.1.
Give any one difference between FAX and e-mail systems of communication. 

Q.2.
Give the ratio of the number of holes and number of conduction electrons in an intrinsic semiconductor.

Q.3.
How does focal length of a lens change when red light is replaced by blue light?

Q.4.
How does the intensity of central maximum change, if the width of the slit is halved in a single slit diffraction experiment?

Q.5.
How will the photoelectric current change on decreasing the wavelength of incident radiation for a given photosensitive material? 
Q.6.
In which series of hydrogen spectra, the transitions involve the longest changes energy?

Q.7.
What is the mass of pion plus ((+)? 

Q.8.
Vehicles moving in foggy weather use yellow colour head-lights. Why?

Q.9.
A small candle 2.5cm in size is placed 27 cm. in front of a concave-mirror of radius of curvature 36 cm. At what distance from the mirror should 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?
Q.10.
Every metal has a definite work function. Why do all the photo electrons not come out with the same energy, if incident radiation is monochromatic? Why is there an energy distribution of photoelectrons?
Q.11.
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%?
Q.12.
A P-n photodiode is fabricated from a semiconductor with band gap of 2.8 ev. Can it detect a wavelength of 6,00 nm?
Q.13.
Write the truth table for ‘AND’ gate.
Q.14.
When a forward bias is applied to a p-n junction, it

(a)
raises the potential barrier.

(b)
reduces the majority carrier current to Zero.

(c)
lowers the potential barrier


(d)
None of the above.

Q.15.
Why white light is dispersed when passing through a prism?

Q.16.
Why does the sun look reddish during sunrise and sunset?
Q.17.
Define disintegration constant and mean life a  radioactive substance, Give the unit of each.

Q.18.
Explain the use of a P-n junction diode as a rectifier. Draw the circuit diagram of a full wave rectifier. Explain its working giving its input-output waveforms.

Q.19.
Which constituent radiation of the electromagnetic spectrum is used: 


(i)
In Radar  
(ii)  to photograph internal parts of a human body and 


(iii)
For taking photographs of the sky during right and foggy conditions?



Give one reason for your answer in each case. 

Q.20.
Explain briefly how an amplitude modulated wave is produced. 

Q.21.
In heavy nuclei number of neutrons is greater than the number of protons. Why?

Q.22.
With the help of a labeled circuit diagram, explain how a P-n-P transistor can be used as an amplifier in the common Emitter configuration?  Show the input and output wave forms. 

Q.23.
State two characteristics of nuclear force. Why does the binding energy per nucleon  decrease with increase in mass number for heavy nuclei like U235 ?


Q.24.
Obtain the binding energy (in Mev) of a nitrogen nucleus 7N .  

Given M(7N     ) =  14.00307 a.m.u.; Mp = 1.007825 a.m.u. and Mn=1.008665 a.m.u.
Q.25.
From the relation: R=Ro. A1/3 

Where Ro is a constant and ‘A’ is the mass number of a nucleus, show that the nuclear matter density is nearly constant. (i.e. independent of A).
Q.26.
State Bohr’s postulate for the permitted orbits for the electron in a hydrogen atom. 

       Use this postulate to prove that the circumference of the nth permitted orbit for the electron can contain exactly n wavelengths of the de-broglie wavelength associated with the electron in that orbit. 

Q.27.
Draw a schematic diagram of the experimental arrangement used by Davison and Germer to establish the wave nature of electrons. Explain briefly how de-broglie relation was experimentally verified in the case of electrons. 

Q.28.(a)  In young’s double slit experiment, the slits are separated by 0.28mm and the screen is 1.4m away. The distance between the central bright fringe  and the fourth bright fringe is 1.2 cm. Determine the wavelength of light used in the experiment. 

     (b)
State the essential condition for diffraction of light to take place. 



Use Huygen’s principle to explain diffraction of light due to a narrow single slit and the formation of a pattern of fringes obtained on the screen. Sketh the pattern of fringes formed due to diffraction at a single slit showing variation of intensity with angle ‘O’. 

 






OR


In young’s double slit experiment, deduce the conditions for 


(i)
Constructive and (ii)  destructive interference at a point on the Screen. Draw a graph showing variation of the resultant intensity in the interference pattern against position ‘X’ on the screen. 
 

Compare and contrast the pattern which is seen with two coherently illuminated narrow slits in young’s experiment with that seen for a coherently illuminated single slit producing diffraction. 

Q.29.(a)   With the help of a ray diagram, illustrate the formation of the final image of an object in a compound microscope. Derive an expression for its magnifying power. How can the magnifying power be increased. 

   (b)
An angular magnification of 30X is desired using  an objective of focal length 1.25 cm. and an Cye-piece of focal length 5cm. How will you setup the compound microscope? 

 






‘OR’ 
   (a)
Derive Len’s maker’s formula in case of a double convex lens. State the assumptions made and convention of signs used. 

   (b)
Double- convex lenses are to be manufactured from a glass of refractive index 1.55, with both faces of the same radius of curvature. What is the radius of curvature required, if the focal length is to be 20cm? 
Q.30. (a)    Explain the working of a transistor as an oscillator. 
(b)
Explain briefly with the help of a circuit diagram. How V-I characteristics of a P-n junction diode are obtained in :  (i)  forward bias and (ii) Reverse Bias. 

 






OR
Q.
How be obtained an ‘OR’ gate ‘AND’  gate, and ‘NOT’ gate by ‘NAND gate. 

 

Why ‘NAND’ gate is called universal gate? 

__________________________
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M.M. : 70
GENERAL INSTRUCTIONS

(1)
All questions are compulsory.
(2)
There are 30 questions in total. Questions 1 to 8 carry one mark each questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each and questions 28 to 30 carry five marks each.

(3)
There is no overall choice. However, an internal choice has been provided in one question of two marks, one question of three marks and all three questions of five marks each. You have attempt only one of the given choice in such questions.

(4)
Use of calculators is not permitted.

(5)
You may use the following physical constants wherever necessary.

 
C=3x108m/sec, 
h=6.6x10-34  
J.sec, e=1.6x10-19C
(o = 4 ( x 10-7 M/A, 


Boltzmann’s constant K= 1.38 x 10-23 J/K Avagadro’s number  


NA = 1.6 x 10-27 Kg.

Q.1.
Consider the situation shown in the fig given along side. What are the signs of q1 and q2.  





Q.2.
The figure shows a circular loop carrying current I. Show the direction of the magnetic field with the help of lines of force. 


Q.3.
Peak value of emf of an ac source is Eo. What is its rms value?

Q.4.
What is the ratio of speed of gamma rays and radio waves in vacuum? 

Q.5.
What percentage of the incident light is transmitted if the angle between polarizer and analyzer is 300?

Q.6.
Is photoelectric  emission possible at all frequencies?
Q.7.
Why is nuclear fusion not possible in a laboratory?

Q.8.
How is the band gap, Eg of a photodiode related to the maximum  wavelength (m, that can be detected by it? 

Q.9.
A system has two charges q1=2.5 x 10-7 C  and q2=2.5 x 10-7 C located at points A(0,0,-15cm) and B (0,0,+15cm) respectively. What are the total charge and electric dipole moment of the system. 
Q.10.
How is the coulomb force between two charges affected by the presence of the third charge? 

Q.11.
A high tension (Hi) supply of, say, 6 KV must have a very large internal resistance. Why? 

Q.12.
A solenoid of length 0.5 has a radius of 1 cm. and is made up of 500 turns. It carries a current of 5A. What is the magnitude of the magnetic field inside the solenoid. 
Q.13.
A 44 mH inductor is connected to 220V, 60 HZ ac supply.  Determine the rms value of the current in the circuit. 

Q.14.
Why is the core of a transformer made of a magnetic- material of high permeability? 

Q.15.
If the earth did not have an atmosphere, would its average surface temperature be higher or lower than what it is now? 

 






OR
Q.
Why are microwaves used in Radar? 
Q.16.
A beam of white light passing through a hollow prism gives no spectrum. Explain. 
Q.17.
Why is the ionising power of  (- particles greater than that of  ( - rays? 

Q.18.
What is modulation? Explain the need of modulating a low frequency information signal. 
Q.19.
Define electric flux. Write its S.I. unit. A spherical balloon carries a charge that is uniformly distributed over its surface. As the balloon is blown up and increases in size, how does the total electric flux coming out of the surface change? Give Reason. 
Q.20.
Deduce an expression for the self inductance of a long solenoid of ‘N’ turns, having a core of relative permeability (r. 
Q.21.
Draw the diagram showing intensity distribution of light on the screen for diffraction of light at a single slit. How is the width of central maxima affected on increasing the (i) wavelength of light used (ii) Width of the slit? 

 

What happens to the width of the Central maxima if the whole appratus is immersed in water and Why? 
Q.22.
Draw a ray diagram to show the formation of image of an object placed between ‘f’ and ‘2f’ of a thin convex lens. 

Deduce the relation between the object distance, and image- distance and the focal length of the lens under this condition. 

Q.23.
Explain the functioning of a photocell. Give its two uses. 






‘OR’

Q.
An electron,  (- particle and proton have the same Kinetic energy. Which of these particles has the Shortest de-broglie wave length? 
Q.24.
Name the logic gate which could be realised by the circuit diagram given below. 








 
Draw its symbol and write its truth table. Name the gate which will be obtained by combining it with a NOT gate. 
Q.25.
Define the terms:- Half life period and decay constant of a radioactive sample. Derive the relation between these terms. 
Q.26.
What is Zener diode? How it is symbolically represented? With the help of a circuit diagram, Explain the use of Zener diode as a voltage stabilizer. 
Q.27.
Define the term modulation index’ for an Am wave. What would be the modulation index for an AM wave for which the maximum amplitude is ‘a’ while the minimum at aplitude is ‘b’? 
Q.28.
Explain with the help of a labelled diagram the underlying principle, construction and working of a moving coil Galvanometer.

 






OR

Q.
A straight thick long wire a uniform cross section of radius ‘a’ is carrying a steady current I. Use ampere’s circuital law to obtain a relation showing the variation of the magnetic field (Br) inside and outside the wire with distance r, (r < a) and (r> a) of the field point from the centre of its cross section. Plot a graph showing the nature of this variation. 


Calculate the ratio of magnetic field at a point a/2, above the surface of the wire to that at a point a/2 below its surface. What is the maximum value of the field of this wire? 
Q.29.
A spherical surface of radius of curvature ‘R’ separates a rarer and a denser medium as shown. Complete the path of the incident ray of light, showing the formatioln of a real image. Hence derive the relation connecting object distance ‘u’, image distance ‘V’ , radius of curvature ‘R’ and the refractive index (1 and (2 of the two media. Briefly explain how the focal length of a convex lens changes, with increase in wave length of incident light. 











OR

Q.
Draw a graph to show the variation of angle of deviation ‘(’ with the angle of incidence ‘i’  when rays of monochromatic light pass through a prism of refracting angle ‘A’  Deduce the relation : 







Sin (A + (m/2) 






 (   =

 





       Sin (A/2)


A monochromatic beam of light incident at an angle of 400 on a prism suffers minimum deviation. If the angle of the prism is 600, find the angle of minimum deviation. 

Q.30.
For the circuit shown here, calculate the potentiat difference between pts. ‘B’ and ‘D’







 

 




 





 
OR

Q.
Using kirchoff’s laws, calculate the potential difference across the 8( resistor. 
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(i) All questions are compulsory.
(ii) There are 30 questions in total. Questions 1 to 8 carry one mark each questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each and questions 28 to 30 carry five marks each.

(iii) There is no overall choice. However, an internal choice has been provided in one question of two marks, one question of three marks and all three questions of five marks each. You have attempt only one of the given choice in such questions.

(iv) Use of calculators is not permitted.

(v) You may use the following physical constants wherever necessary.

 
C=3x108m/sec, h=6.6x10-34  J.sec, e=1.6x10-19C

(o = 4 ( x 10-7 M/A, Boltzmann’s constant K= 1.38 x 10-23 J/K  Avagadro’s number  NA = 1.6 x 10-27 Kg.

Q.1-
Name the physical quantity whose S.I. unit is : 



(a)
Coulomb Per Volt 
(b) Volt/ meter.

Q.2-
Force is given by F = Q (VxB). Of these, Name the Pairs of vectors which are always at right angles to each other. 

Q.3-
Mention one advantage and one disadvantage of AC over DC.

Q.4-
Name two electro magnetic waves that are emitted by an incandescent bulb. 

Q.5-
Mention one advantage of reflecting type telescope. 

Q.6-
With what purpose was famouse Davisson- Germer experiment with electrons performed?
Q.7-
Draw the symbol of the universal logic gate.
Q.8-
Draw energy band diagram of P-type semiconductor. 

Q.9-
Capacitor P, Q and R each have a capacitance ‘C’. A battery can charge the capacitor P to a potential V. If after charging P, the battery is disconnected from it and the charged capacitor P is connected in following separate instances to Q and R (i) In parallel to Q  and (ii) In series to ‘R’ 

Q.10.
A metal wire is stretched to increase its length by 10% What is the percentage change in its resistance? Will the resistivity of the wire change? 
Q.11.
When a battery of emf. ‘E’ and internal resistance ‘r’ is connected to a resistance ‘R’, a current I flows through it. Derive a relation between E, I, r and R. 

Q.12-
Mention 2 properties of alloys from which permanent magnets are made. 

Q.13-
An inductor of 2mH carries a current of 5A. The direction of current is reversed in it in half a second due to which a voltage is produced across the inductor. What is this phenomenon known as? Find the Voltage Produced. 
Q.14-
Plot a graph to show how the following quantities vary with the frequency of the source. 

(a) Capacitive reactance (b) Inductive reactance. 

Q.15-
Vehicles moving in foggy weather use yellow color headlights. Why? 
Q.16-
Give reasons for : 


(a)
The sky appears blue

(b)
Sun appears reddish at sunset and sunrise. 

Q.17-
Draw a labeled block diagram for a communication system. 
 





‘OR’ 

Q.
Mention the frequency at which T.V. signals are transferred. Derive an expression for the range up to which signals transmitted by a T.V. Tower can be received. 
Q.18-
Why is the base region of a transistor made very thin and lightly doped? 
(2)

Q.19-
A 100 ( resistor and a 200( resistor are connected in series across. 84 Volt Cell. The potential difference across 100( is found  using a 400( voltmeter. What will be the voltmetere reading. What will be the potential difference across 100 ohm if measured with a potentiometer. 

Q.20.
Fig shows, how the reactance of an inductor varies with frequency (i) Calculate the value of the inductance of the inductor using the information given in the graph. (ii) If the inductor is connected in series to a resistor of 8( find what would be the impedance at 300 Hz.  













Q.21.
The two slits in YDSE are separated by 0.03 mm and the screen is kept 1.5 m away. The 4th bright fringe is at a distance of 1 cm. from the central maxima. Calculate the wavelength of light used. 
Q.22.
Draw a ray diagram to show an image formed by a compound microscope. On what factors will depend. 

(i) Its resolving Power and (ii) its magnifying Power?
Q.23.
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%

Q.24.
Draw the binding energy Curve? What are the two main inferences of this curve?
Q.25.
Explain briefly, with the help of circuit diagram, how V-I characteristics of a P-n junction diode are obtained in (i) Forward bias and (ii) Reverse Bias. Draw the shape of the curves obtained. 
 





‘OR’
Q.
Distinguish between metals, insulators and semiconductors on the basis of their energy bands. Draw a graph showing the variation of  resistivity of conductors and semi conductors with temp. 
Q.26.
Explain briefly how an amplitude modulated wave is produced?

Q.27.
Explain the functioning of a photocell. Give its two uses. 
Q.28.
Give the principle of working of a van-de-graff generator with the help of a labeled diagram, describe its construction and working. How is the leakage of charge Minimised from the generator?
 





‘OR’

Q.
An electric dipole is held in a uniform electric field :
    (i)
Prove that no translatory force acts on it. (ii) Derive an expression for the torque acting on the dipole. 
    (iii)
Calculate the work done on the depole when it is rotated through 1800 from its equilibrium position. 
Q.29. (a)  With the help of a labeled diagram. Explain the principle and working of a moving coil galvanometer. 

(3)

(b)
Two parallel co-axial circular coils of equal radius ‘R’ and equal number of turns ‘N’ carry equal currents ‘I’ in the same direction and are separated by a distance ‘2R’. Find the magnitude and direction of the net magnetic field produced at the mid point of the line joining their centres. 
OR
Q.
Distinguish the magnetic properties of dia, Para and ferro-magnetic substances in terms of (i) susceptibility. (ii) magnetic permeability and (iii) coercivety. Give one example of each of these materials. 
 

Draw the field lines due to an external magnetic field near a (i) diamagnetic 

(ii) Paramagnetic substance. 

Q.30-
What are coherent sources of light? Why are coherent sources required to obtain sustained interference pattern? 



State three characteristics features which distinguish the interference pattern due to two coherently illuminated sources as compared to that observed in a diffraction pattern due to a single slit. 

 





OR 

Q.31.
State the essential condition for diffraction of light to take place. 
 
Use huygen’s principle to explain diffraction of  light due to a narrow single slit and the formation of a pattern of fringes obtained on the screen, sketch the pattern of fringes formed due to diffraction at a single slit showing variation of intensity with angle ‘(’
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