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Instruction : ANSWER ALL QUESTIONS 

(Mass of electron= 9.lxl 0 -31 Kg, mass of proton= 1.67xl 0 -27Kg, Planck Constant= 6.63xl 0 -34J.s) . . 
1. What is the de Broglie wavelength for a particle moving with speed 2 x 10 6 m/s if 
the particle is (a) an electron, (b) a proton ? 

2. (a) Find out the energy of a photon of wavelength 1240 nm in eV. (b) Find the 
energy of a photon of blue light of wavelength 450 nm. 

3. An electron falls from rest through a potential difference of 100 V. What is its de 
Broglie wavelength? 

4. Sodium atoms emit a spectral line with a wavelength in the yellow( 589.6 nm). 
What is the difference between the two energy levels involved in the emission of this 
spectral line in e V? 

5. (a) Will photoelectrons be emitted by a copper surface of work function 4.4 eV, 
when illuminated by visible light? (b) The work function of sodium metal is 2.3 eV. 
What is the longest wavelength of light that can cause photoelectric emission from 
sodium? 

6. A photon (A,= 0.400 nm) stikes an electron at rest and rebounds at an angle of 150° 
to its original direction. Find the speed and wavelength of the photon after the collision. 

7. A particle of charge Q Coulomb and mass M kg revolves in a circle of diameter 
1.00 em. under the action of a magnetic field B= 0.40 Tesla. An electric field 200 V/m 
makes its path straight . Find the ratio QIM. 

8. A metal wire of mass 1 0 gm. lies at rest on two horizontal metal rails separated by 
4.90 em. A vertical magnetic field B = 0.8 Tesla exists in the space. It is observed that the 
wire just starts moving on the rails when a current of 300 rnA flows through it. Find the 
coefficient of static friction between the wire and the rails. 
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9. A wire of length L is bent in the form of an equilateral triangle and q1rries a current I. 
(a) Find the magnetic field B produced at the center. (b) Ifthe wire is bent in the form of 
a square, what would be the value ofB at the center of the square? 

10. A conducting circular loop of area 1.0 mm2 is placed coplanarly with a long straight 
wire at a distance of 20 em. from it. The straight wire carries an electric current which 
changes from 1 OA to zero in ti~e 0.1 sec. Find the average emf induced in the loop. 

11. An object 1.0 em. tall is placed 8.0 em. in front of a concave mirror of radius of 
curvature 24.0 em. Find the position, size and nature of the image. 

12. In a Young's double slit experiment interference fringes ofwidth 1.50 mm is formed 
on a screen held at a distance of 75 em. The separation between the slits is 0.30 mm. 
Find the wave length ofthe light used. What would be the fringe widthifthe screen was 
held at 1 00 em.? 
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