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1.  An insulating sphere of radius R1 = 0.10 m is concentric with a metallic spherical shell of inner radius R2 

= 0.50 m and outer radius R3 = 0.80 m. The inner insulating sphere carries a charge of +1.0×10-5 C 
distributed uniformly over its volume and the conducting shell carries a charge of 51040.0 −×−  C.  
 
(a) Determine the magnitude and direction of the electric field at the following points (measured from 

the centre of the sphere): p1 = 0.30 m, p2 = 0.70 m and p3 = 1.0 m. 
(b) What is the electric potential at points p2 and p3 ? 

 
      A proton is released from rest at position p3.  
 
(c) What is its initial acceleration?  
(d) What will be its speed after a very long time?  

 
2. Three long parallel wires are perpendicular to the plane of the drawing and pass through three of the four 

corners of a square, as shown in the diagram below. The side of the square is 1.42 cm. The two wires 
through the opposite corners have identical currents, I1 = I2 = 6.00 A.  

 
 
 
 
 
 
 
 

 
(a) What should be the current in the third wire so that the B-field at the fourth (empty) corner is zero? 
(b) What is the direction of the magnetic force on the third wire? 

 
3. Four particles (A, B, C, and D) enter the B-field region of a mass spectrometer, at point P, with the same 
velocity, v. Particles A, B, and D exit the B-field region at XA = 10 cm, XB = 5.26 cm, and XD = 5.26 cm, 
respectively, as shown in the diagram below. All distances are measured from the point of entry, P. Particle 
C exits the B-field region at a point directly opposite to point P. Possible candidates for the particles are 
listed in the following table: 
 
Particle Neutron  Proton +ve Kaon - ve Kaon Electron 
Mass 1.67 10-27 kg 1.67 10-27 kg 8.79 10-28 kg 8.79 10-28 kg 9.1 10-31 kg 
Charge 0 + e + e - e - e 

 
                           

 
 

(a) Identify the particles, A, B, C, and D. 
(b) Determine the direction of the B-field. 
(c) Which particle stays the longest time inside the B-field region? 
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