
 
L = (0.0400 m)(0.698 rad) = 0.0279 m. 

 
With q = −300(1.602 ×  10−19 C), we obtain λ =  −1.72 ×  10−15 C/m. 
 
(b) We consider the same charge distributed over an area A = πr2 = π(0.0200 m)2 and 
obtain σ = q/A = −3.82 ×  10−14 C/m². 
 
(c) Now the area is four times larger than in the previous part (Asphere = 4πr2) and thus 
obtain an answer that is one-fourth as big:  
 

σ = q/Asphere = −9.56 ×  10−15 C/m². 
 

(d) Finally, we consider that same charge spread throughout a volume of V = 4π r3/3 and 
obtain the charge density ρ = /q V  = −1.43 ×  10−12 C/m3. 

 
22. (a) We use the usual notation for the linear charge density: λ = q/L.  The arc length is 
L = rθ  with θ is expressed in radians.  Thus,  


