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5.  (a) Do the following arithmetic operations to the correct number of significant figures:  

 
(i) Find the sum of   831, 1.2, 0.073 and 3.475  [2] 
(ii) Find the product 0.0062 and                       [2] 

 
(b) A student weighs water in a beaker and gets the value 20.127 ± 0.005 g. He dissolves 
some salt in the water and weighs the beaker again and finds the new mass to be 20.183 ± 
0.007 g. What is the mass of the dissolved salt with its maximum uncertainty? [2] 

 
(c) A student wants to determine the spring constant (k) of a spring by suspending mass from 
it and measuring the period of oscillation of the system. Determine the best value of k with its 
uncertainty from the sample data given below. Uncertainties in the measurement of mass and 
period of oscillation are not known.    [4] 

 
 
 
 

 
 

6. (a) Derive the expression for output frequency of the modified 555 square wave generator as 
shown below.                               [3] 

(b)   [2]  

Note: Contacts points in the wires are indicated by solid (black) circles.  

 

Mass suspended (g) 75 90 100 120 150 

Period of oscillation (s) 0.86 0.95 1.00 1.10 1.22 



 

(c) In the circuit shown below VCC = 12 V and R1 = 1 k , R2 = 2 k , R3 = 4 k  and Rf = 5 
k . It is given that the opamp output can reach ±VCC .   
 

(i) If V1 = 5 V, V2 = -8 V and V3 = -10 V what is Vout?  [2] 
(ii) If V1 = 5 V, V2 = 2 V and V3 = 9 V determine Vout.  [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

7. (a) The potential on the surface of an infinite cylinder of radius R is specified as (please see 
figure below) :  
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(i) 
space. [3]  
(ii) 
cylinder. [2]  
(iii) How can the scalar potential be obtained 

the potential inside Vin (r  R, ) the cylinder (assume general solution as given below, no 
need to solve the differential equations). Give reasons. [5]  
 



 

(Given : 
coordinate is  

 ) 

  
(b) A thin rod of length 2l has a uniform distribution of positive charge +q on one half and negative 

 around the 
Z-axis passing through the origin o. Answer the following questions.  
 

 
 
 

(i) Express the time-dependent electric dipole moment vector  as a complex quantity. [4]                                                                                                         
(ii) Using the result in (i), find the time-averaged power radiated per unit solid angle, 

dW/d , far from the dipole. Give the result as a function of the spherical angle   that 
describe some direction in space, outward from the dipole.  [6]                                                                                                         

 
 [Given: The fields of an oscillating electric dipole are given as follows: 

 

 , 

where is the dipole moment vector,  is the radius vector, is the unit vector along r 

c is velocity of light and k = /c] 
 

 
 


