SAMPLE QUESTION PAPER - 2009
PHYSICS - XII

Time: 3hrs.



Max. Marks.: 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 all three questions of five marks each. You have to attempt only one of the given choices in such questions.

4.
Use of calculators is not permitted.
5.
You may use the following physical constants wherever necessarry.


c=3×108 ms-1, h=6.6×10-34 Js, e= 1.6×10-19​ c, m A-1, Boltzmann's constant k=1.38 ×10-23 J K-1, Avogadro's number NA = 6.023 × 1023 mol-1, mass of neutron mn = 1.6× 10-27 kg.
1.
Two identical charged particles moving with same speed enter a region of uniform magnetic field. If one of these enters normal to the field direction and the other enters along a  direction at 300 with the field, what would be the ratio of their angular frequencies?





1

2.
Two identical charged particles moving with same speed enter a region of uniform megnetic field. If one of these enters normal to the field direction and the other enters along a direction at 30o with the field, what would be the ratio of their angular frequencies?





1

3.
How is a sample of an n-type semiconductor electrically netural though it has an excess of negative charge carriers?





1

4.
The power factor of an circuit is 0.5. What will be the phase difference between voltage and the current?1

5.
A partially plane polarised beam of light is passed through a polaroid. Show graphically the variation of the transmitted light intensity with angle of rotation of the polaroid.





1

6.
Calculate the ratio of energies of photons produced due to transition of electron of hydrogen atom from its,


i)
Second permitted energy level to the first level, (ii) highest permitted energy level to the second permitted level.





1

7.
Explain how is solar cell different from photodiode.



1

8.
What will be the values of inputs A and B for the Boolean expression 
[image: image1.wmf](A+B) (A, B) = 1








1

9.
Keeping the voltage of the charging source constant, what would be the percentage change in the energy stored in a parallel plate capacitor if the separation between its plates were to be decreased by 10%?


2

10.
Draw a circuit diagram of a meter bridge to determine the resistance of a wire. Give the formula used.





2

11.
A cylindrical metallic wire is stretched to increase its length by 5% calculate the percentage increase in its resistance.





2

12.
What is the basic difference between the atom or molecule of a diamagnetic and a paramagnetic material ?Why are elements with even atomic number more likely to be diamagnetic ?





2

13.
How is the resolving power of a microscope affected when :


i)
the wavelength of illuminating radiation is decreased.


ii)
the diameter of the objective lens is decreased ? Justify the answer.

14.
An armature coil consists of 20 turns of wire, each of area A=0.09m2 and total resistance 15.0(. It rotates in a magnetic field of 0.5 T at a constant frequency of 150/( . Calculate the value of (i) maximum (ii) average induced emf produced in the coil.





2

15.
Two students X and Y perform an experiment on potentiometer separately using the circuit diagram shown here.


Keeping other things unchanged

[image: image2.emf]



i)
X increases the value of resistance R.


ii)
Y decreases the value of resistance S in the set up.


How would these changes affect the position of null point in each case and why ?






2

16.
An electron,  ( particle, and a proton have the same kinetic energy. Which of these particle has the shortest de-Broglie wavelength ?


2

17.
The output of a two input NOR gate is fed into the input of a NOT gate. Draw the logic circuit of this combination of gates and write the truth table for the output of the combination for all the inputs.



2
18.
What does the term LOS communication mean? Name the types of waves that are used for this communication. Which of the two-height of transmitting antenna and height of receiving antenna-can affect the range over which this mode of communication remains effective ?


2

19.
State Huygen's postulate for the construction of wave fronts. Explain with the help of a diagram, the refraction of a plane wavefront at a plane surface using Huygen's construction.





3

20.
A charge Q located at a point r is in equilibrium under the combined electric field of three charges q1, q2, q3. If the charges q1, q2 are located at points r1 and r2 respectively, find the direction of the force on Q, due to q3  in terms of q1, q2 and q3.





3

21.
Two point charges 10x10-8 C and -4x10-8C are separated by a distance of 70cm in air.
i)
Find at what distance from 10×10-8C would electric potential be zero.


ii)
Also calculate the electrostatic potential energy of the system.

3

22.
Which two main considerations are kept in mind while designing the 'objective' of an astronomical telescope? Obtain an expression for the angular magnifying power and the length of the tube of an astronomical telescope in its 'normal adjustment' position.




3

[image: image3.emf]

23.
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 shwon below. They all used ac sources of the same r. m. s. value and inductances of the same value.


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(0?





3

24.
Define the term decay constant of a radioactive nucleus. Two nuclei P, Q have equal number of atoms at t=0. Their half lives are 3 hours and 9 hours respectively. Compare their rates of disintegration, after 18 hours from the start.






3

25.
A circular coil having 20 turns, each of radius 8cm, is rotating about its vertical diameter with an angular speed of 50 radian s-1 in a uniform horizontal magnetic field of magnitude 30mT. Obtain the maximum average and r. m. s. values of the emf induced in the coil. If the coil forms a closed loop of resistance 10, how much power is dissipated as heat in it?









3

26.
What are coherent sources of light ? Distinguish between interference and diffraction fringes.





3

27.
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.

28.
Two circular coils X and Y having radii R and R/2 respectively are palced in  horizontal plane with their centres coinciding with each other. Coil x has a current I flowing through it in the clockwise sense. What must be the current in coil Y to make the total magnetic field at the common centre of the two coils, zero?


With the same currents flowing in the two coils, if the coil Y is now lifted vertically upwards through a distance R, what would be the net magnetic field at the centre of coil Y?





5

OR


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 ?




5

29.
Explain the priciple and working of a cyclotron with the help of a labelled diagram.




5


OR


Depict the magnetic field lines due to two strainght, long, parallel conductors carrying currents I1 and I2 in the same direction. Hence, deduce an expression for the force acting per unit length on one conductor due to the other. Is this force attractive or repulsive ?

30.
Derive the relation between the focal length of a convex lens in terms of the radii of curvature of the two surfaces and refractive index of its material. Write the sign conventions and two assumption used in the derivation of this relation.




5


OR


Define the term wavefront. Draw the wavefront and corresponding rays in the case of a (i) diverging spherical wave (ii) plane wave. Using Huygen's construction of a wavefront explain the refraction of plane wavefront at a plane surface and hence verify Snell's law.
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