Chapter 10

k%:(9x109)(4uC)

1. a) @ = =36 x 10° N/C
@ @k (1m)>
9
b) @-= k%:—@xm JEEO) _ 36 10°NIC
r (1 mm)

(1 mm): <& (2m)=36x10"36x10°=1 x 10°

9
r \) & V 72 N/C

1200 uC
c=L2_D0OHC 5k
vy 24V

0= CV=(0.15 uF)(120 V) = 18 uC

M os 4 mm
39.37"

V500 mV

—= =19.69 V/m
d 25.4mm

V500 mV
& =—=————=197kV/m
d 0.254 mm

160
%: OHE 353y

6.8 UF
_ 23.53V
5 mm

=4.71 kV/m

(0.1m?)
2.54 mm
(0.1 m?)
2.54 mm

A
C=8.85x 10_128,; =8.85x 107'%(1) =348.43 pF

A
8. C=8.85x10" & = 8.85 x 107'4(2.5) =871.06 pF

_ 8.85x107"(4)(0.15 m*)
2 UF

9. (C=885x 10_128,3 =d =2.66 um
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.8 nF
. Czs,,C0:>8,:£=68n =5 (mica)

C, 1360 pF
2
1. o c=885x1027 Q8™ 5478 nF
0.2 mm
b, w=2L239YV 400 kv/m
d 0.2mm

c. 0=CV=(24.78 nF)(200 V) = 4.96 uC
1
2. a C=_(47uF)=235uF

b. C=2(4.7 uF)=9.4 uF
c. C=20(4.7 uF)=94 uF

;e
4

_ 8.85x10™%g,4  (8.85x1077)(5)(0.02 m”) _

(4.7 uF) =251 uF

3. d 130.15 um
C 6800 pF
-6 . .
d=130.15 e | 1021 3937 || 1000 mils | _ g o o
Lyf || L Lifl.

sa2mi POV } =25.6 kV
m

) 1200V 1l B .
. mica: 3000V 1200V 000V i| = 0.24 mils

o
0.24 mils |- /1/. I Im ' 610 um
1000 mils | 39.37
200
15. 22 uF)/°C = 4400 pF/°C
1><106( uF) p
4400 pF 4400 pF
Sgp [AT] = % [80°C] = 0.35 uF

16. J=%5%, Size = 40 pF £ 2 pF, 38 pF — 42 pF
@  F=11%, Size = 47 x 10" uF = 470 uF + 4.7 uF, 465.3 uF — 474.7 uF
18. K =+10%, Size = 18 x 10* pF = 1800 pF + 180 pF, 1620 pF — 1980 pF

a. 1=RC=(10 x 10> Q)(10 xF) =100 ms
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20.

112

Ve = E(l _ e—l/‘[) =20 V(l _ e—t/100 ms)

1t=0.632(20 V) =12.64 V,31=0.95(20 V) =19V
5t=0.993(20 V) =19.87 V

. —t/t _£/100 m:
lC e ! 2 mAe l s

T 10kQ
UR — Ee—t/r — 20 Ve—t/100 ms

ic (mA)
2
I
:
: VY
| ' >t ' - >t
0 5t1=05s 0 51=05s
1=RC= (100 kQ)(10 uF) =1 b. ve=El-e™=20V(1-¢e")
20V
1T=12.64 V,31=19V,51=19.87V d.  ic=———e""=200uA ™

" 100 kQ
vp=Ee" =20V &

Same as problem 21 with 5t =5 s and 7,, =200 uA
T=RC=(2.2kQ+33kQ)] puF=(5.5kQ)(1 uF)=15.5ms
Ve=E(1—e") =100 V(1 — &™)
1t=63.21V,31=95.02V,5t=99.33 V

E —t/t 100 \4 —t/t
= e—m—m—— e =

ic=——e 18.18 mAe ™5™

R, 5.5kQ
3kQ (1
p 2336200V oy
2 33kQ4+22kQ
sz — 60 Ve—t/S.S ms
ic (mA)
18.18
|
I
I W
! > t , —r > t
0 51=275s 0 51 =27.5ms
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