Chapter-23
1. A flat surface of area 3.20 m2 is rotated in a uniform electric field of magnitude E = 6.20 X 105 N/C. Determine the electric flux through this area (a) when the electric field is perpendicular to the surface and (b) when the electric field is parallel to the surface.
Ans: For a uniform electric field passing through a plane surface, [image: ] where  is the angle between the electric field and the normal to the surface. 
	(a)	The electric field is perpendicular to the surface, so  = 0°:
				[image: ]
	(b)	The electric field is parallel to the surface:  = 90°, so cos  = 0, and the flux is [image: ]
2. A charge of 170 µC is at the center of a cube of edge 80.0 cm. No other charges are earby. (a) Find the flux through each face of the cube. (b) Find the flux through the whole surface of the cube. (c) What If? Would your answers to either part (a) or part (b) change if the charge were not at the center? Explain.
Ans: The total flux through the surface of the cube is 
			[image: ]
	(a)	By symmetry, the flux through each face of the cube is the same. 
			[image: ]
			[image: ]
	(b)	[image: ]
	(c)	[image: ]
3. [bookmark: _GoBack]A uniformly charged, straight filament 7.00 m in length has a total positive charge of 2.00 µC. An uncharged cardboard cylinder 2.00 cm in length and 10.0 cm in radius surrounds the filament at its center, with the filament as the axis of the cylinder. Using reasonable approximations, find (a) the electric field at the surface of the cylinder and (b) the total electric flux through the cylinder.
Ans: The approximation in this case is that the filament length is so large when compared to the cylinder length that the “infinite line” of charge can be assumed. 
		(a)	We have 
				[image: ]
			where the linear charge density is
			[image: ]
		so 
			[image: ]
		(b)	We can find the flux by multiplying the field and the lateral surface area of the cylinder: 
			[image: ]
		so	
			[image: ]
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The answer to part (a) would change because the charge could
now be at different distances from each face of the cube. The
answer to part (b) would be unchanged because the flux through
the entire closed surface depends only on the total charge inside
the surface.
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= 51.4 kN/C radially outward 
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