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Instruction : ANSWER ALL QUESTIONS 

1. Sodium atoms emit a spectral line with a wavelength in the yellow, 589.6 run. What is 
the difference in energy between the two energy levels involved in the emission of this 
spectral line? 

2. Will photoelectrons be emitted by a copper surface, of wave function 4.4 eV, when 
illuminated by visible light ( 400nm to 700 nm)? 

3. Find the maximum frequency of the X-rays emitted by an X-ray tube operating at 30 kV. 

4. Find out the ratios of the kinetic energy of an electron in H-atom in then th orbit to 
the potential energy of the atom and its total energy. Which of these three quantities have 
+ve and -ve signs? 

5. Calculate the energy of a He+ ion in its first excited state. 

6. Calculate the wavelength of radiation emitted when He+ makes a transition from the state 
n=3 to the state n=2. 

7. A wire oflength L carries a current I along X-axis. A magnetic field B= B0(2i +3j+4k)T 
exists in the region . Find the magnitude of magnetic force acting on the wire . 

8. Two infinitely long parallel wires carry equal currents of 10 A along the same direction 
and are separated by a distance of 2.0 em. Find the magnetic field at a point which is 2.0 em 
away from each of these wires . 

9. A conducting loop of area A and resistance R is placed perpendicular to a magnetic 

field B . The loop is taken completely out of the field in time ot . Find the charge which 
flows through any cross-section of the wire and the power generated during the process. 

10. Prove that the refractive index of the material of a prism of angle A is equal to 
Sin(A+D) I Sin A, where Dis the deviation of a ray incident normally on a refracting face. 

11. A thin equiconvex lens (radius of curvature of each face is 33.0 em) is placed on a 
horizontal plane mirror and a pin held 20.0 em vertically above the lens coincides in position 
with its own image . When the space between the lens and mirror is filled with a liquid , 
the pin is to be raised by 5.0 em for the image to coincide with the pin. Find the refractive 
index(~) ofthe liquid . 

f 

12. An object is placed 41.0 em in front of a concave mirror of radius of curvature R=20 
em. A parallel glass slab (~=1.5) of thickness 3.0 em is placed between the object and mirror 
at a distance 15.0 em from the mirror. Find the position ofthe final image formed . 

**********E N D********** 

/ 
/ 

- .. -'--'---~------""'----------~ 




