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Write the assumptions to obtain the wave equation on a string stretched by a 
constant tension T. Derive the wave equation with neat diagram. Show that 
the square of speed of wave is inversely proportional to linear mass density of 
the string. 

a) What are the different types of waves? Briefly explain with proper examples. 
b) The bottom ofa ship in the sea shoots SONAR waves straight down into 
the saltwater. After 3.8 sec, the signal reflects off the deep bottom bedrock 
and returns to the ship. When the ship reaches 175 km, it transmits another 
signal, which is received after 5.8 sec. Calculate the depth of the sea in each 
example, as well as the height difference between the two. Note velocity of 
SOnar wave in sea water is 1450 m/s. 

a) Write the reflection and transmission coefficient relations of wave at the 
boundary of two strings in terms of linear mass densities (P1, Pr). Discuss the 
role of reflection and transmission coefficients if i) P1 = Pz i) p1 > P2 iti) 
P1<P2 iv) P2 ’ co. 

b) A string of length 5 m is fixed at both ends. If the mass is loaded in the string 
is 650 gram and mass of the string is 0.015 kg, find the speed, frequency and 
wavelength of a transverse wave in the string. 

a) Write the integral form of Maxwell equations with proper vector symbol and discuss their significances. 
b) In Ampere's circuital law, why did Maxwell include the displacement current? Attain Marwell's modification of Ampere's circuital law. 

Write the Maxwell equations for free space. Derive wave equations for electric and magnetic field components of the EM wave in the same medium. Show that 
the velocity of EM wave in free space is equal to the velocity of light. 
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