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1. 	 (1) Prove that a vector field B is solenoidal Qr divergenceless ifv • B一。
 

and provide thc explanation wi自由e physical example. (10%) 

(2) Prove thai a vector field B is irrotat lOnal or ιon.servative ifvxB=O 


and provide the expl叩ation with 出εphysical 目ampte(lO%)
 

2. 	 An electric ticld of 5 mV/m is applied on a wirc ofctiameter 2 mm and 

conductivity 恥 106 S/m with ~028 free el仁 )trons pet m1 inside. Find (1) 

the current in the wire and (2) the dri仇 V七1ùcity ofthe electrons 


-19Assume electronic charge is -1.6 x l0-1~ C. (20%) 

3. 	 Write down four M阻weJl 's equations in di叮ιrenti.al fonn and integral 

form and simply explain the physicai lOean~ng ofthesc four equati叫;s
 

(20%) 


4. 	 A distortionless transmission line has the characteristic impcda恥e= 500, 

aUenuation ∞ns岫l(α)~O.05 Np/m, alld 叭叫 velocity (u)=2x 1 O~ mls 

Find the line parameters R(resistance per len旦出)， L(inductance per length), 

G(conductance per length)，阻d C(capacltance per length) op前的ng flt 200 


MHz. Note that u=ωI/ß， where 戶 is phase co t1 stant. (20%) 


5. 	 A voltage 20 sin (103t) V is applied to a paral1cl-pJatc capacitor with plate 

area of 4 cm2and plate separation of 2 mm. Find 出e displacement current 

Assumepe口niuivity(E)= 1. 2x 10.11 F/m. (20%) 



