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General Instructions:

(i)   All questions are compulsory.

(ii) There are 30 questions in total. Questions 1 to 8 are very short answer type questions and carry one mark each.

(iii) 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.

(iv) 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 to attempt only one of the choices in such questions.

(v) Use of calculators is not permitted. However, you may use log table if necessary.

(vi) You may use the following values of physical constants wherever necessary:

    C= 3 x 108 m/sec.

    h= 6.63 x10-34 Js

    e = 1.6 x10-19 C
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 x 107 T m/A
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Є0 = 9 x 109 N m2 C-2

Me = 9.1 x 10-31 Kg
Max.Marks:70



         PHYSICS – XII




Time:3hrs.

Q.1
Name the physical quantity whose S.I. unit is volt/metre. Is it a vector or scalar quantity?[01]

Q.2
Two wires of equal length are bent in the form of two loops. One of them is square shaped and the other loop is circular. These are suspended in a uniform magnetic field and same current is passed through them. Which loop will experience a greater torque and why?
[01]

Q.3
How does the fringe width of interference fringes change when the distance between the two slits in increased.








[01]

Q.4
The maximum kinetic energy of photoelectrons emitted from a surface when photons of energy 6ev fall on it is 4 eV. Calculate the stopping potential in volts.


[01]

Q.5
How does the frequency of a beam of light change when it goes from air into glass?
[01]

Q.6
Calculate the power developed in an ideal inductor of L = 4H and ω = 100 rad/sec.
[01]

Q.7
How does the thickness of a deplection layer in a p-n diode vary with increase in reverse bias?











[01]

Q.8
Why is the conductivity of n-type semiconductor is more than the p-type semiconductor even both of them have same level of doping.






[01]

Q.9
A parallel combination of three resistors draws a current of 7.5A from a 30V supply. If two resistors are 10( and 12(. Find the resistance of third one.



[02]

Q.10
In the adjacent figure six resistors of 1( each are connected as shown. Find the current drawn from the cell of emf 3V and negligible internal resistance.



[02]

Q.11
The equivalent capacitance of the combination between A and B as shown in 4(F.
[02]

                              A                                                                    B

                   20(C

(i) Calculate the capacitance of capacitor C2.

(ii) Calculate the charge on each capacitor if a 12v battery is connected across the terminals A and B.

Q.12
An electron is moving with a speed of 108 m/sec enters a magnetic field of 5 X 10-3 T at right angles to the magnetic field.
 Find :-







[02]


i.
frequency of revolution of electron.


ii.
Time   period of revolution of electron

Q.13
Obtain the resonant frequency ωr of a series LCR circuit with L=2.0 H, C = 32( F and R=10(. What is the Q value of the circuit.







[02]

Q.14
An a.c. voltage of 100 V 50Hz is connected across a 20( resistor and 2mH inductor in series . Calculate (i) Impendence of the circuit

(ii) r.m.s. current in the circuit
[02]

Q.15
The amplitude of electic field of an e.m. wafe is E0 = 120 N/C and its frequency is 50MHz. Determine:-










[02]


i. B0

ii. ω

iii. K

and   

iv) λ

Q.16
In a young’s double slit experiment, the slits are separated by 0.28mm and the screen is 1.4m away. The distance between central bright fringe and fourth bright fringe is measured to be 1.2 cm. Determine the wave length of light used in the experiment.

[02]

OR


Find the ratio of intensives of two points P and Q on a screen in a young’s double slit experiment when waves from sources S1 and S2 have a phase difference of 


(i) [image: image6.png]


    and (ii) [image: image8.png]


 respectively.

Q.17
Write the symbol and truth table of NOR gate.





[02]

Q.18
A carrier wave of peak voltage 12V is used to transmit a message signal. What should be the peak voltage of modulating signal in order to have modulation index of 75% ?

[02]

Q.19
Determine the net resistance and current drawn from a 12V supply with internal resistance of 0.5( by five resistors which are connected parallel. Each resistor has 1( resistance.
[03]

Q.20
A coil with an average diameter of 0.02m is placed perpendicular to a magnetic field of 6000T. If the induced emf is 11V when the magnetic field is changed to 1000T in 4 seconds. What is the number of turns in the coil?






[03]

Q.21
A sunshine recorder globe of 30cm diameter is made of glass of refractive index ( = 1.5. 

A ray of light enters the globe parallel to the axis. Find the position from the centre of the sphere where the ray crosses the axis.






[03]

Q.22
State the law of Malus. If the angle between the pass axis of polarizer and the analyzer is 450. Find the ratio of intensities of the original light and the transmitted light after passing through the analyzer.









[03]

Q.23
The following graph shows the variation of stopping potential Vo with frequency ν of the incident for two photosensitive metals P and Q.





[03]


a) Which metal has smaller threshold wavelength.                                 P              Q


b) Explain which metal emits photoelectrons having              Vo        

   
    smaller K.E. for same wavelength of incident radiation.

c) If the distance between the light source and 

    metal P is doubled, how will the stopping potential charge?               ν    

Q.24
Derive the relationship between the half life and decay constant of a radioactive substance. The half life of radium is 1600 years. After how many years 25% of a radium block remains undecayed?










[03]

Q.25
The energy levels of an atom are as shown below.





[03]


_______________________________  0 ev


_______________________________  (2 ev


_______________________________  ( 4.5ev


_______________________________  ( 10ev


a)
Which of them will result in transition of a photon of wave length 275 nm.


b)
Which transition  corresponds to emission of radiator of maximum wavelength.

OR


What are nuclear forces. State any two properties of nuclear force. Draw a graph between the P.E of a pair of nucleons as  a function of their separation.

Q.26
Draw a circuit diagram of p-n junction diode in forward and reversed biased. Also draw the V-I characteristics for forward and reversed biased.




[03]

Q.27
What is modulation? Explain what is the need of modulation in communication system.
[03]

Q.28
a)
State Gauss law of electrostatics. With the help of Gauss’s law derive an expression 



for the Electric field intensify due to an infinite plane sheet of charge.

b)
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 of 20 cm, from it in air.
[05]

OR

a)
Explain the basic principle construction and working of Van-de Graff generator.

b)
A 100 pF capacitor is charged by 100V battery. How much electrostatic energy is stored by the capacitor. The capacitor is disconnected from the supply and connected to whether 100pF capacitor. What is the electrostatic energy stored by the system?

Q.29
a)
Using Biot Savart’s law, derive an expression for the magnetic field at the centre of a 



circular coil of radius R, having N no. of turns and carrying current I.

[05]

b)
An electron is projected with a velocity of 105 m/sec at right angles to a magnetic field of 0.019G. Calculate the radius of the circle described by the electron. 

Given : e = 1.6 X 10(19C , me = 9.1 X 10(31kg

OR


a)
Describe the principle, construction and working of a moving coil galvanometer.


b)
A galvanometer coil has a resistance of 12 ( and it shows full scale deflection for a 

Current of 3mA. How will you convert the galvanometer into a voltmeter of range 

0 to 18 volt?

Q.30
a)
What is diffraction of light? Draw a graph showing the variation of intensity with the 



angle in a single slit experiment.






[05]

b)
A screen is placed 2m away from a single narrow slit. Calculate the slit width if the first minimum lies 5mm on either side of the central maximum. The incident light wave has wave length of 5000 Å.

OR

a)
What is an astronomical telescope? With the help of diagram derive the magnifying power of telescope when final image is formed at least distance of distinct vision.

b)
An astronomical telescope consists of two thin lenses set 36 cm apart and has a magnifying power 8. Calculate the focal length of the lenses for normal adjustment.
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