(i)         All questions are compulsory.
 
(ii)        Questions 1 to 8 are very short answer type questions. These questions carry one mark each.
 
(iii)       Questions 9 to 18 are short answer type questions. These questions carry two marks each.
 
(iv)       Questions 19 to 27 are also short answer type questions. These questions carry three marks each.
 
(v)        Questions 28 to 30 are long answer type questions and carry five marks each.
 
 

Question 1 ( 1.0 marks) 
A charge particle enters a magnetic field region in a direction perpendicular to the direction of the magnetic field. Will there be any change in the particle’s.

(i) kinetic energy

(ii) momentum 

Question 2 ( 1.0 marks) 
The formula for the mutual inductance between two coaxial coils of length, l is given as


Question 3 ( 1.0 marks) 
The time constant of an LR circuit is large. What does it mean? 

Question 4 ( 1.0 marks) 
The conduction current and the displacement current individually may not be continuous along a closed path. What about their sum? 

Question 5 ( 1.0 marks) 
With reference to photoelectric effect, draw a graph of time versus photoelectric current. 

Question 6 ( 1.0 marks) 
Write the name of three fundamental particles that can be neutral. 

Question 7 ( 1.0 marks) 
What is the relation between the resistivity of metals, insulators, and semi-conductors? 

Question 8 ( 1.0 marks) 
In a pure semi-conductor sample of size 1 cm × 1 cm × 1 mm, there are [image: image1.png]5%x10° m”



conduction electrons. Calculate the number of holes in the sample.

Question 9 ( 2.0 marks) 
The amount of charge flowing in a conductor depends on time as [image: image2.png]


, where m, n, and p are positive constants.

Find,

i. value of initial current

ii. maximum value of current 

Question 10 ( 2.0 marks) 
A simple electric circuit consists of a combination of four plates as represented in the given figure. The distance between two consecutive plates is 1 mm. What is the charge density on plates a and c? 
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Question 11 ( 2.0 marks) 
What is the magnetostriction effect? Write one application of this effect.

Does the length of an iron bar change when it is magnetized? 

Question 12 ( 2.0 marks) 
Four cells, each of emf εand internal resitance r, are connected to form a circuit. If the power transfer to the circuit is the maximum, then what is the value of load resistance if the cells are connected in

i. series

ii. parallel 

Question 13 ( 2.0 marks) 
What are the electromagnetic waves and how are they produced? 

Question 14 ( 2.0 marks) 
Virtual image produced by a concave lens is always smaller is size. Comment on it.

                                                        OR
Write two essential conditions for obtaining two coherent lights. 

Question 15 ( 2.0 marks) 
How can the value of Planck’s constant be determined from a stopping potential versus radiation frequency graph? 

Question 16 ( 2.0 marks) 
An electron and helium have same de-Broglie wavelength.

(i) Which of the two particles moves faster?

(ii) Which possesses more kinetic energy? 

Question 17 ( 2.0 marks) 
1 g sample of Radon-222 is taken. The half-life of Radon is 3.8 days. What is the activity of the sample taken? 

Question 18 ( 2.0 marks) 
Write the undesirable effects and their causes during signal transmissions. 

Question 19 ( 3.0 marks) 
Two conducting spheres contain charges +q1 and +q2. A small charge of [image: image4.png]


is removed from charge q1 and transferred to charge q2 so that the total charge in the system remains the same. Is the electrostatic force between the conducting spheres maximum,in this case? Explain. 

Question 20 ( 3.0 marks) 
A cube of side a is placed in the xz plane as represented in the given figure. The electric field vector is given as [image: image5.png]


. What is the net flux linked through the cube? 
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Question 21 ( 3.0 marks) 
The balance point of a metre bridge from the zero end (left end) is x. Two resistances, R1 and R2, are connected to the left and right gaps of the metre bridge. The balance point becomes y when a resistance R3 is connected in series with resistance R1. Obtain the ratio,[image: image7.png]


. 

Question 22 ( 3.0 marks) 
Can we have an inductance without a resistance?A circular copper loop of radius r and resistance R is placed in a time varying magnetic field given as, [image: image8.png]B=5" -7 +10T



. Magnetic field is perpendicular to the plane of the loop. Determine the induced current in the loop at time, t = 10 s.

Question 23 ( 3.0 marks) 
What will be the instantaneous voltage at a time t for A.C. supply of 110 V of frequency 60 Hz?An A.C. of frequency 60 Hz is supplied to a series LCR circuit in which R = 5 Ω, L = 20 mH, and C = 600 μF. Obtain the power factor. 

Question 24 ( 3.0 marks) 
The power of a system of two convex lenses placed in contact is +2 D. If one of the lenses is replaced by a concave lens of same focal length, then the power of the system becomes +1.5 D. What is the focal length of the two convex lenses?

Question 25 ( 3.0 marks) 
When a mica plate of refractive index 1.7 and thickness 2 μm is placed in the path of one of the interfering coherent rays in a double slit experiment, the fringe pattern shifts by 10 mm. Slit width is 1 mm. What is the distance of the screen from the slit? 

Question 26 ( 3.0 marks) 
What is Bohr’s orbit?

What is the quantum number (approximate) of an electron revolving in an orbit of hydrogen atom of radius 2 mm?

OR
Explain the release of energy in the processes of nuclear fission and nuclear fusion with the help of a binding energy curve. 

Question 27 ( 3.0 marks) 
Explain why

(i) TV transmission towers are made high

(ii) optical and radio telescopes are built on the ground, but X-ray telescopes are installed in the orbiting satellites 

Question 28 ( 5.0 marks) 
(i) Obtain an expression for the classical frequency of revolution of an electron in nth orbit of a hydrogen atom.

(ii) A hydrogen atom excites from level n to n + 1 by absorbing a radiation. Obtain an expression for the absorbed radiation frequency.

(iii) Show that both frequencies are equal for large n. 

OR
The given figure represents waveforms for two inputs A and B. Draw the output waveforms for a NOR gate and a NAND gate respectively for inputs A and B. 
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Question 29 ( 5.0 marks) 
A nickel bar magnet is heated to 500°C and then cooled in free space, which is devoid of any magnetic field. Will the bar retain magnetism?

A system of two concentric coils of radii 10 cm and 20 cm is placed vertically along the East-West direction as represented in the given figure. The inner coil carries 10 A current in anti-clockwise direction and the outer coil carries 12 A current in clockwise direction. Calculate the net magnetic field with direction at the centre of the concentric coils.
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OR
Explain why magnetic field is circular if current is straight?

The given figure represents a simple frame of wire carrying current I. Calculate the magnetic field at the centre O.
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Question 30 ( 5.0 marks) 
(a) Write the essential condition for observing a rainbow.

(b) Differentiate fluorescence and phosphorescence.

(c) A person with normal near point tries to read the ingredients of a product that is printed on a carton using a magnifying glass of focal length 6 cm. Obtain the closest and the farthest distances at which the person can read the print with the glass.

OR
(a) During the polarization of light, name the component of electromagnetic wave whose vibration is restricted in a particular direction.

(b) Distinguish interference and diffraction of light.

(c) A light of wavelength 6000 Å is incident on an aperture of size 2 mm. Obtain the distance up to which light can travel such that diffraction spreading becomes greater than aperture width. 

