SAMPLE QUESTION PAPER, 2017-18
PHYSICS (THEORY) 042
Time allowed: 3 hours	              Class – XII               	Maximum Marks: 70 
· Please check that this question paper contains 26 questions.
· Please write down the Serial Number of the question before attempting it.
· 15 minutes extra time has been allotted to read this question paper.
General Instructions :
(i) There are 26 questions in all. All questions are compulsory.
(ii) This question paper has five sections: Section A, Section B, Section C, Section          
      D and Section E.
(iii) Section A contains five questions of one mark each, Section B contains five
   questions of two marks each, Section C contains twelve questions of three marks
   each, Section D contains one value based question of four marks and Section E
  contains three questions of 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 the three questions of
   five marks weightage. You have to attempt only one of the choices in such   questions.
(v) You may use the following values of physical constants wherever necessary:
c = 3 X108m/s
h = 6.63 x10-34Js
e = 1.6 X10-19C
µ0= 4πX10-7 T m A-1
ε0 = 8.854 × 10-12C2N-1m-2
1/4πε0= 9 x109 N m2 C-2
Mass of electron= 9.1 x 10-31 kg
Mass of neutron = 1.675 × 10-27 kg
Mass of proton = 1.673 × 10-27kg
Avogadro’s number = 6.023 × 1023  per gram mole
Boltzmann constant = 1.38 × 10-23JK–1

	
	SECTION -A
	

	1.
	The instantaneous current and voltage of an a.c circuit are given by 
                             i= 10 sin 314t Ampere,
                             v= 50 sin 314t Volt. 
What is the power factor of the a.c. circuit?	
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)From the following graph find the half life period of the radioactive element.												
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	3
	Draw the graph showing the variation of resistivity with temperature for   
  (i) Nichrome                     (ii)    Silicon
	1


	4
	Explain why current flows though an ideal capacitor when it is connected to an ac source but not when it is connected to a d c source.
	1


	5
	Explain how polarization of sunlight can be achieved by scattering.
	1

	
	SECTION-B
	

	6
	In the following diagram name the gates X and Y and draw the output waveform for the given inputs.	
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	7
	Define a wave front. Using Huygens principle, draw the refracted wave front in a denser medium, when a plane wave travels from a rarer to denser medium
OR
Unpolarised light of intensity Io is incident on Polaroid P1 which is kept near another Polaroid P2  whose pass axis is parallel to that of  P1. How will the intensities I1 and I2, transmitted by the Polaroids P1 and P2 respectively change on rotating P1 without disturbing P2?	
	2



2

	8
	How is the resolving power of a telescope affected when:
(i) The wavelength of the illuminating radiations is decreased?
(ii) The diameter of the objective lens is decreased?
Justify your answer.
	2

	9
	Derive the expression for force between two infinite long parallel conductor carrying current in the same direction and hence define one ampere.	
	2

	10
	With circuit diagram explain how a Zener diode can be used as a voltage regulator.
	2

	
	
SECTION –C 

	

	11
	Derive an expression for the potential energy of an electric dipole of dipole moment p in a uniform electric field E. 
In which orientation, a dipole placed in a uniform electric field is in  (i ) stable equilibrium (ii) unstable equilibrium. 
                                                                   OR
State Gauss’s law in electrostatic. Use it to obtain the expression for the electric field due to a uniformly charged thin spherical shell of radius R at a distance r, for r > R and r< R. Show the variation of the electric field with r graphically.
	3



3

	12
	In the following arrangement of a potentiometer having 10 segments each of 1m, the galvanometer shows null deflection at a length of 400 cm as shown. If the resistance of the potentiometer wire is 10 Ω and the ammeter reads 40 mA find the emf ‘E1’ of the cell. What will happen to the balance point if the current is increased to 64 mA?
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	13
	Define drift velocity. Write its expression in terms of relaxation time. Use it to derive ohm`s law.
	3

	14
	State Faraday’s laws of electromagnetic induction. A coil of 50 turns and cross sectional area 4 cm2 is placed in a perpendicular magnetic field of 2 T. If it is removed from the field in 0.001 second, find the e.m.f. developed in it.	
	3

	15
	In a series LCR circuit connected to a variable frequency 230 V source L=5.0H, C=80 μF and R=40 Ω.
 (i) Obtain the amplitude of current at the resonating frequency.
(ii) Show that the potential drop across the LC combination is zero at the resonating frequency.							
	3


	16
	In the following figure both the coils carry equal currents, have equal radii and placed with geometrical axes perpendicular to each other. Find the net magnetic field at O. Given radius of each coil is ‘a’.	
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	3

	17
	Derive lens makers formula with suitable diagram for a thin convex lens.

	3

	18
	When an electron jumps from second exited state to ground state, how would the de-Broglie wavelength associated with the electron change? Justify your answer.					
	3

	19
	Name the quantity whose variation against mass number of nuclides is shown in the Binding energy curve. Give its SI unit. How can you justify the following facts by using the Binding energy curve?	
i) Release of energy during fusion process.
ii) Nuclear force is of short range.
	3

	20
	Give the block diagram of a receiver in connection to communication system. What is the function of ‘IF’ stage in it?	
	3

	21
	Draw the graph showing the variation of stopping potential with the frequency of incident radiation in relation to photoelectric effect. How will you determine the value of Plank’s constant from this graph?
	3

	22
	In Young’s double slit experiment, derive the condition for
(i) Constructive interference and (ii) Destructive interference at a point on the screen.	
	3

	
	
SECTION – D

	

	23
	 Dimpi’s class was shown a video on effects of magnetic field on a current carrying straight conductor. She noticed that the force on the straight current carrying conductor becomes zero when it is oriented parallel to the magnetic field and this force becomes maximum when it is perpendicular to the field. She shared this interesting information with her grandfather in the evening. The grandfather could immediately relate it to something similar in real life situations. He explained it to Dimpi that similar things happen in real life too. When we align and orient our thinking and actions in an adaptive and accommodating way, our lives become more peaceful and happy. However, when we adopt an unaccommodating and stubborn attitude, life becomes troubled and miserable. We should therefore always be careful in our response to different situations in life and avoid unnecessary conflicts.
Answer the following question based on above information:
a) Express the force acting on a straight current carrying conductor kept in a magnetic field in vector form. State the rule used to find the direction of this force.
b) Which one value is displayed and conveyed by grandfather as well as
 Dimpi?
c) Mention one specific situation from your own life which reflects similar
Values, shown by you towards your elders.	
	4

	
	
SECTION - E
	

	24
	(a)  Derive an expression for the  capacitance of a parallel plate capacitor when  a dielectric slab of thickness ‘t’ is  introduced between the plates of the capacitor, each of area ‘A’ separated by a distance ‘d’, (t<<d).
(b) A parallel plate capacitor is charged to a potential difference V by a dc source. The source is disconnected and a dielectric slab of dielectric constant K is inserted between the plates. What change, if any will take place in: 
(i) electric field between the plates? 
(ii) the energy stored in the capacitor? Justify your answer.
OR
Define electric field intensity. Calculate the electric field due to an electric dipole at a point on its axial line. Give an example of electric dipole from your daily life.
	5













5

	25
	Using Huygen’s construction of a wave front, explain the reflection of a plane wave front at a plane surface. Draw the shape of the refracted wave front when a plane wave front is incident on (i) prism (ii) convex mirror (iii) concave mirror. Illustrate with the help of diagrams the action of convex lens and concave lens on a plane wave front incident on it. 
OR
(a)State the essential condition for the diffraction of light to take place. A parallel beam of monochromatic light falls normally on a narrow slit and light coming out of the slit is obtained on the screen. Derive an expression for the angular width of the central bright maxima obtained on the screen. 
(b)‘Diffraction defines the limit of  ray optics’. Give a brief explanation of this statement.
	5







5

	26
	What is a transistor? Explain with diagram the action of pnp transistor. Draw the electronic circuit diagram of a transistor to draw its characteristic curves in Common Emitter Configuration.
Or
What are the two processes involve in the formation of a junction diode. Explain the forward and reverse biasing of a p-n junction diode. Explain the working of a diode as a full wave rectifier.
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