KENDRIYA VIDYALAYA CMM,JABALPUR

SAMPLE PAPER:-2011-12

SUBJECT-PHYSICS

CLASS-XII
TIME:3.00 HRS                                                                                  MM:70

GENERAL INSTRUCTIONS:

 1    All questions are compulsory

 2    There are 30 questions in total.Questions 1 to 8 are very short answer
        type And carry one mark each

3 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

4 There is no overall choice.However an internal choice has been provided in  oneQuestion of two marks,one question of three marks and all the questions of five marks.You have to attempt only one of the given choices in such questions.

5 Use of calculator is not permitted.You may,however,use log tables if necessary

  You may use the following values of physical constants wherever
   necessary
C=3*10 8m/s

H=6.63*10 -34JS

e = 1.6*10 -19C

u= 4π* 10 -7 TmA-1
1/4πξ0 =9*109Nm2/C2
  1 An ammeter and a milliammeter are converted from the same 
     galvanometer .out of the two,which current measuring instrument has 
     higher resistance
2   Name the type of radio wave propagation involved with TV 

     signals,broadcast by a tall antenna,are intercepted directly by the receiver  

     antenna?
3   Which part of electromagnetic spectrum is used in operating a Radar?
4   From which layer of atmosphere,radio waves are reflected back?
5  What should be the order of size of obstacle/aperture for diffraction of light?
6   Where does energy of  a capacitor reside?
7 Is there any difference between lightwave and matter wave?
8 Does the induced charge depend upon the rate of change in magnetic flux
9 What are the differences between conductor and dielectrics?
10  Which materials have negative value of magnetic susceptibility?The specimen of this material is kept in a non-uniform magnetic field.Draw the modified field pattern

11 4 cells of identical emfE,internal resistance r,are connected in series     To a variable resistor.The following graph shows the variation of terminal voltage of the combination with the current output:

(a)  What is the emf of each cell used?

(b)  For what current from the cells,does maximum power dissipation occur in the  circuit.
(c)  Calculate the internal resistance of each cell
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12   A circular loop of radius 0.3cm lies parallel to a much bigger circular loop of radius 20cm.The centre of small loop is on the axis of the bigger loop.The distance between their centre is 15cm.
(a) What is the flux linking the bigger loop of  a current of 2.0A flows through the smaller loop?

(b) Obtain the mutual inductance of the loops 
                                                OR                                                 

           A copper rod of length L rotates about its end with angular velocity ω in a uniform field B.Find the emf developed between the ends of the rod.The field is normal to the plane of rotation
13 Name the characteristics of electromagnetic waves that (a) increases (b) remains constant in the electromagnetic spectrum as one moves from radiowave region towards ultraviolet region.
14 State two conditions to obtain sustained interference of light
15 Draw a circuit diagram to show how a photo diode is biased.Draw its characteristic curves for the different illumination intensities

16 An induced current has no direction of its own.Why?
17   Explain, with the help of a circuit diagram, how the thickness                  of depletion layer in a p-n junction diode changes when it is                 forward biased. In the following circuits which one of the two diodes is forward biased and which is reverse biased?                                                                                                             
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18 Draw equipotential surfaces and corresponding electric field lines for the following (1)single point chargeq<0 (2)uniform electric field

19 Draw a labelled circuit diagram of a transistor oscillator.Briefly explain its principle and state how the oscillation are sustained. 
20 Two metals X and Y have work function 2eV and 5eV respectively. Which metal will emit electrons,when irradiated with light of wavelength 400nm and why?
(a) Draw the block diagram of a communication system.
(b) What is meant by detection of a modulated carrier wave/Describe briefly the essential steps for detection?
22  Use  Gauss theorem to derive an expression for the electric field at a point due to an infinite plane sheet of charge of uniform charge density σC/m2
                                           OR

          Calculate the electric field intensity due to an electric dipole of length 10cm and consisting of two charges(+-2µC) at a distance of 50cm from each charge
23 The electron in a given Bohr orbit has a total energy of -1.5eV. Calculate its (a) kinetic energy (b) potential energy and wave length of light emitted when the electron makes a transition to the ground state(Ground state energy=-13eV
24 A convex lens of refractive index 1.5 has focal length of 18cm in air,calculate the change in its focal length when it is immersed in water of refractive index4/3
25 Two polaroids are crossed at 900 to each other and the intensity of transmitted light is zero.What will be the intensity of transmitted light when one more Polaroid is placed between these two bisecting the angle between the angle between them?
26 Explain the phenomena of radioactivity stating the laws related to it.
27 A series LCR circuit with L=0.12H,C=480nF,R=23Ὡ is connected to a 230V variable frequency supply (a)What is the source frequency for which current amplitude is maximum?Obtain this maximum value.(b) what is the source frequency for which average power absorbed by the circuit is maximum?Obtain the value of this maximum power.

28 A straight thick long wire of uniform cross-section of radius a is carrying a steady current I.Use Amperes circuital law to obtain a relation showing variation of magnetic field(B) inside and outside the wire with the distancer,(r<=a) and (r>=a),of the field point from centre of its cross-section.Plot a graph showing the nature of this variation.Calculate the ratio of the magnetic field at a point a/2 above the surface of the earth to that at  point a/2 below its surface.What is the  maximum value of the field of this wire?
OR

(a) Draw the labeled diagram of moving coil  galvanometer.Prove that in a radial magnetic field,the deflection of thev coil is directly proportional to the current flowing in the coil.

(b) A galvanometer can be converted into a voltmeter to measure up to 
(1) V volts by connecting a resistance R1 in series with its coil
(2) V/2 volts by connecting a resistance R2in series  with its coil.Find the resistance R, in terms of R1 and R2 required to convert it into a voltmeter that can read upto 2V volts.

29 Deduce the condition for balance in a wheatstone bridge.Using the principle of wheatstone bridge,describe the metod of determinig the specific resistance of a wire in the laboratory.Draw the circuit diagram and write the formula used.Write any two important precautions you would observe while performing the experiment
                                 OR

        With the help of a circuit diagram explain how can you use a potentiometer for
(a) Comparing the emf of two primary cells
(b) Determining the internal resistance of a primary cell.
30 (a) What are coherent sources of light?Two slits in Youngs double slit experiment are illuminated by two different sodium lamps emitting light of same wavelength.Why is no interference pattern observed?
(b) Obtain the condition for getting dark and bright fringes in Youngs experiment.Hence write the expression for the fringe width
                                    OR

(a) Draw a labeled ray diagram of an astronomical telescope used in the normal adjustment position.Write the expression for its magnifying power.
(b) Two astronomical telescopesT1 and T2 have the same magnifying power.The ratio of apertures of their objectives is 3:2.(a) Which one of the two produces image of greartor intensity?(b) Which one of the two has larger resolving power?
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	QNo
	Value point
	Marks
	Total

	1
	Higher is the range lower will be the value of the shunt,so milliammeter will be having higher resistance
	1
	1

	2
	Space wave propagation or line of sight communication


	1
	1

	3
	Microwaves
	1
	1

	4
	Ionosphere
	1
	1

	5
	Same order as wavelength of light
	1
	1

	6
	Dielectric medium
	1
	1

	7
	Yes velocity of light waves in vacuum is constant,whereas the velocity of matter waves in vacuum depends upon wavelength of matter wave
	1
	1

	8
	No,the induced charge depends upon the change in magnetic flux
	1
	1

	9
	Any two differences
	1

1
	2

	10
	Diamagnetic material

Fig
	1

1
	2

	11
	E=1.4V

r=E-V/I=0.7V

I(max)=4E/4r+4r=1A
	½

½

1
	2

	12
	M=4.55*10-11H

Ф =9.1*10-11Wb

OR

A=πl2
dФ=Bπl2
dt=2π/ω

ε=dФ/dt=1/2bωl2
	1

1

OR

½

½

½

1/2


	2

	13
	On going from radiowave region towards ultraviolet region

(a) frequency of the electromagnetic wave increases

(b)  Speed of electromagnetic waves remains constant
	1

1
	

	14
	1 coherent

2 light sources narrow and placed close to each other
	1

1
	2

	15
	Biased-Reversed

Characteristic curve
	1

1
	2

	16
	Induced emf depends upon change in magnetic flux linked with conductor,therefore its direction depends upon inc or dec in magnetic flux linked
	2
	2

	17
	Any two characteristic

Expression

(1) Forward biased

(2) Forward biased
	1

1
	2

	18
	Fig
	Each fig 1
	2

	19
	Circuit diagram

Principle

Explanation
	1

1

1
	3

	20
	E=hc/λ

E=3.103eV

Metal X will emit electrons
	Formula 1

Calculation 1

Correct answer1
	3

	21
	Block diagram

Meaning of Detection

Essential steps
	1

1

1
	3


	22
	Fig

Calculation of electric flux

E=σ/2ε0

OR

Ep=      1     .      P       .

         4πε0         (x2+a2)3/2

P= q X 2a =2X 10-7
Ep= 1.44 x 104 N/C

Direction – Parallel to axis from +ve to -ve

	1

1

1

1

1

1
	3

3

	23
	KE=1.5eV

PE=3.0eV

λ=hc/E=1026A0
	1

1

1
	3

	24
	Fa/Fw=1/4

18/Fw=1/4

Fw=72 cm

Change=72-18=54 cm
	1

1

1
	3

	25
	Electric field reduces by ½

Intensity becomes 1/4
	11/2

1 1/2
	3

	26
	Laws of radioactive decay

Mathamatical expression
	1

2
	3

	27


	Source frequency=663Hz

Max current=14. 1A

Power absorbed is half at 648Hz and 678Hz
	1

1

1


	3




	28
	(a)Labelled diagram

Torque=NIABsinθ

NIABsinθ=kϕ

(b) R1=V/Ig-G

R2=V/2Ig-G

R=3R1-2R2

     OR

(a) B=µ0‑Ir/2πa2  (for r<=a)

(b) B= µ0‑I/2πr (forr>=a)

(c) B1/B2=4/3

(d) B(max)= µ0‑I/2πa 
	3

2

1

1

2

1
	5



	29
	Circuit diagram

Formula

Method

OR

Balanced condition

Principle

Measurement of specific resistance

precaution


	2

1

2

2

1

1

1
	5

	30
	Definition of coherent sources

Reason of interference pattern

Condition of Dark and Bright fringes

Expression for Fringe width

OR

Labelled Diagram

Magnifying power=f0/fe
Telescope with larger aperture(T1) will produce image of greater intensity because its light gathering capacity is more

Telescope T1 will have larger resolving because RP=D/1.22λ


	½

½

2

2

1

1

1 ½

1 ½


	5




	S.No.
	UNIT
	VSA

(1 MARK)
	SA1
(2 MARKS)
	SA11

(3 MARKS)
	LA

(5 MARKS)
	TOTAL

	1
	Electrostatics
	1(1)
	4(2)
	3(1)
	
	8(4)

	2
	Current

Electricity
	
	2(1)
	
	5(1)
	7(2)

	3
	Magnetic

Effect of

Current and 

magnetism
	1(1)
	2(1)
	
	5(1)
	8(3)

	4
	Electromagnetic

Induction and

Alternating

current
	1(1)
	4(2)
	3(1)
	
	8(4)

	5
	Electromagnetic

waves
	1(1)
	2(1)
	
	
	3(2)

	6
	optics
	1(1)
	2(1)
	6(2)
	5(1)
	14(5)

	7
	Dual Nature of

Radiation and

Matter
	1(1)
	
	3(1)
	
	4(2)

	8
	Atoms and Nuclei
	
	
	6(2)
	
	6(2)

	9
	Electronic 

Devices
	
	4(2)
	3(1)
	
	7(3)

	10
	Communication

system
	2(2)
	
	3(1)
	
	5(3)

	Total
	8(8)
	20(10)
	27(9)
	15(3)
	70(30)
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