PH113 PHYSICS III





Class activity 1		CHJ				WEEK I





Of the three vectors in the equation for the magnetic force, which pairs are always perpendicular?  Which may have any angle between them? Sketch all the vectors.





An electron is traveling with a velocity v = (4.20i + 1.60j - 2.80k) x 104 m/s enters a region of space where there is a magnetic field B = (25.0i + 50.0j + 20.0k) kG. 


Sketch the two vectors.


Compute the magnitude of the magnetic force, 


What angle does the force make with the positive x-axis? 





A straight, horizontal stretch of copper wire has a current i = 28 A through it. What are the magnitude and direction of the minimum magnetic field B needed to suspend the wire, that is, to balance its weight? Its linear density is 46.6 g/m. 





A charge +q travels in the yz-plane with a velocity of v = vyj + vzk. At the instant it passes through the origin a uniform magnetic field B = Bj is turned on. Show that the y-component of the charge’s acceleration is zero. 





The following figure shows a length of a wire with a central semicircular arc of radius R, placed in a uniform magnetic field B that point out of the plane of the figure. Calculate the resultant force if the wire carries a current I.  
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A uniform 1.20 T magnetic field has no component along the y-direction. However, the field makes a 60 degree angle from the z-axis toward the positive x-axis. Compute the force per length on a 24.0 A current-carrying wire where the direction of the current is along the positive y-axis.





A straight wire carries a steady current I = 0.50 A along the x-axis between two points x0 and xf. Compute the magnetic field B at a point P with coordinates (0,1.00) cm for a) x0= -5.00 cm and xf = +3.00 cm, and b) at this same point for a very long wire.





Two wires carrying a steady current I1 and I2 in the opposite direction are separated by a distance d meters.


Determine the direction (attractive or repulsive) and magnitude of the force experienced by these wires. 


If the wires are separated by 1.00 m and the current is 1.00 A in each of the wire, calculate the force per unit length.








Two conducting rails are connected to a source of emf and form an incline as shown in the figure. A bar of mass m slides without friction down the incline through a vertical magnetic field B. If the length of the bar is L, what current I must the emf provide for the bar to slide at a constant velocity?


�





























A rectangular coil of dimensions 5.40 cm x 8.50 cm consists of 25 turns of wire. The coil carries a current of 15 mA. 


Calculate the magnitude of the magnetic moment.


What is the magnitude of the torque, if a magnetic field of 0.35 T is applied parallel to the plane of the loop? 
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