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Sample Paper – 2010
Class – XII
Subject – Physics


General Instructions
(a) 	All questions are compulsory.
(b) 	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.
(c) 	There is no overall choice. However, an internal choice has been provided in one question of two marks, one question of three marks and two questions of five marks each. You have to attempt only one of the given choices in such questions.
(d) 	Use of calculators is not permitted.
(e) 	You may use the following physical constants wherever necessary :
c = 3 x 108ms-1 ;			h = 6.6 x 10-34Js  ;		e = 1.6 x 10-19 C
μo = 4 π x 10−7T m A−1 ;			Boltzmann constant k = 1.38 x 1023 JK-1
Avogadro’s number NA = 6.023 x 1023/mole
Mass of neutron      mn  = 1.6 x 10-27 kg


1.	Draw an equipotential surface for a uniform electric field.				1

2.	In a certain arrangement a proton does not get deflected while passing through a magnetic field region. Under what condition is this possible?						1

3.	Why does a metallic piece become very hot when it is surrounded by a coil carrying high frequency alternating current?								1

4.	Name the radiations which are next to these radiations in electromagnetic spectrum having
(i) Shorter wavelength	&	(ii)	Longer wavelength			1				
5.	What is the focal length of a convex lens of focal length 30cm in contact with a concave lens of focal length 20cm?									1

6.	Ultraviolet radiations of different frequencies v1 and v2 are incident on two photosensitive materials having work functions W1 and W2 (W1 > W2) respectively. The kinetic energy of the emitted electrons is same in both the cases. Which one of the two radiations will be of higher frequency?										1

[image: msoCC390]7.	Draw the voltage current characteristics of a Zener diode.				1

8.	Write the truth table for the following combination of gates. 							1

9.	Define electric field intensity. Write its S.I. unit. Write the magnitude and direction of electric field intensity due to an electric dipole of length 2a at the mid point of line joining the charges. 		2
10.	Two wires X, Y have the same resistivity, but their cross-sectional areas are in the ratio 2 : 3 and lengths in the ratio 1 : 2. They are first connected in series and then in parallel to a d.c. source. Find out the ratio of the drift speeds of the electrons in the two wires for the two cases.
												2
11.	Define the term magnetic dipole moment of a current loop. Write the expression for the magnetic moment when an electron revolves at a speed v around an orbit of radius r in hydrogen atom.
											2
[image: msoCBEAB]12.	In the circuit shown below, R represents an electric bulb. If the frequency v of the supply is doubled, how should the values of C and L be changed so that the glow in the bulb remains unchanged? 						2

13.	Answer the following questions:
(i) 	In any ac circuit, is the applied instantaneous voltage equal to the algebraic sum of the instantaneous voltages across the series elements of the circuit? Is the same true for rms voltage?
(ii)	Why is choke coil needed in the use of fluorescent tubes with ac mains? Why can we not use an ordinary resistor instead of the choke coil?				2

14.	The oscillating field in a plane electromagnetic wave is given by 


(i) Calculate the wavelength of the electromagnetic wave.
(ii) Write down the expression for the oscillating electric field.			2


15.	The slit of width ‘d’ is illuminated by light of wavelength . For what value of ‘d’ will the first maxima fall at an angle of diffraction of 300.						2
[image: ]
16.	Draw the output wave form at X, using the given inputs A, B for the logic circuit shown below. Also identify the gate.						2
	
OR
Why are n and p type semiconductors neutral even if they have excess of electron and holes respectively?

17.	Define the term ‘modulation index’ for an AM wave. What would be the modulation index for as AM wave for which the maximum amplitude is ‘a’ while the minimum amplitude is ‘b’?
							2
[image: msoF0F88]18.	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. 				2
[image: mso86185]
19.	In the potentiometer circuit shown, the balance (null) point is at X. State with reason, where the balance point will be shifted when (i) resistance R is increased, keeping all parameters unchanged (ii) resistance S is increased, keeping R constant (iii) Cell P is replaced by another cell whose e.m.f. is lower than that of cell Q. 		
 						3
	OR


A resistance is connected to one of the gaps in a metre bridge, which uses a wire of length 1 m. An unknown resistance 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. 
[image: mso4B4A9]

20.	A coil of number of turns N, area A, is rotated at a constant angular speed , in a uniform magnetic field B, and connected to a resistor R. Deduce expressions for :
(i) Maximum e.m.f. induced in the coil
(ii) Power dissipation in the coil.							3

21.	A converging lens has a focal length of 20 cm in air. It is made of material of refractive index 1.6. If it is immersed in a liquid of refractive index 1.3, what will be its new focal length? How does the nature of the lens change if this lens is immersed in a liquid of refractive index 1.8?
 											3
22.	What is plane polarized light? 
(i) 	Two polaroids are placed at 900 to each other and the transmitted intensity is zero. What 
 	happens when one more Polaroid is placed between these two, bisecting the angle  
 	between them? 
(ii) 	How will the intensity of transmitted light vary on further rotating the third Polaroid?
											3

23.	Draw a schematic diagram of the experimental arrangement used by Davison and Germer to establish the wave nature of electrons. Express the de-Broglie wavelength associated with electrons in terms of the accelerating voltage V.
An electron and a proton have the same K.E .Which of the two will have larger wavelength and why?											3

24.	Draw a plot of binding energy per nucleon as a function of mass number for a large number  of nuclei.
Explain the energy release in the process of nuclear fission from the above plot. Write a typical nuclear reaction in which a large amount of energy is released in the process of nuclear fission.  
 											3

[image: mso178A6]25.	Calculate the following decay process for  of Phosphorus 32 :



The graph shows how the activity of a radioactivity nucleus changes with time. Using the graph, determine (i) half-life of the nucleus and (ii) its decay constant.	 					3

26.	Draw a labeled diagram of a transistor as an amplifier and discuss its working.							3

27.	(i)	What does the term ‘LOS communication mean? Name the 
 	types of waves that are used  for this communication.
(ii)	A carrier wave of peak voltage 20 V is used to transmit a message signal. What should be the peak voltage of the modulating signal, in order to have a modulation index 80%?
												3
28.	Explain the principle on which Van-de-Graaff generator operates. Draw a labeled schematic sketch and write briefly its working.

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?										5

OR

Using Gauss’ law, derive an expression for the electric field intensity at any point outside a uniformly charged thin spherical shell of radius R and charge density . Draw the field lines when the charge density of the sphere is (i) positive, (ii) negative.

The electric field and electric potential at any point due to a point charge kept in air is 30 N C-1 and 10 J C-1. Compute the magnitude of charge.

29.	[image: msoDB8D]Derive an expression for the magnetic field at a point 
on the axis of a current carrying circular loop.

Two coaxial circular loops L1 and L2 of radii 3 cm and 4 cm 
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? 				5

OR
Draw a schematic diagram of cyclotron. Explain its 
underlying principle and working, stating clearly the function of the electric and magnetic fields 
applied on a charged particle.	

A bar magnet of magnetic moment 1.5 JT-1 lies aligned with the direction of a uniform magnetic 
field of 0.22 T. Calculate the amount of work done to turn the magnet so as to align of work done 
to turn the magnet so as to align its magnetic moment	 	(i) normal to the field direction, 
(ii) opposite to the field direction.	


30.	(a) With the help of a labeled ray diagram, show the image formation by a compound microscope. Derive an expression for its magnifying power.
(b) How does the resolving power of a compound microscope get affected on 
(i) decreasing the diameter of its objective?
(ii) increasing the focal length of its objective?						5

OR
Does short-sightedness (myopia) or long-sightedness (hypermetropia) imply necessarily that the eye has partially lost its ability of accommodation? If not, what might cause these defects of vision?
A man with normal near point (25 cm) reads a book with small print using a magnifying glass: a thin convex lens of focal length 5 cm. What is the closest and the farthest distance at which he should keep the lens from the page so that he can read the book when viewing through the magnifying glass?
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