1.41
(a) 1,,=1,,=1mA

-3
() ¥, =V, = (o.ozs)m(ll(‘:—_”) =059 V

.. 10°
V, =(0.026)In| ——— [=0.617 V
@) o= (00l 20|

10°
Vi, = (o.ozs)h{m) =0.557 V

0.5x107°
Voy =V, = (0.026)11{10—_”) =0.581 V

(ii)
So 1,,=0.101,,
Iy +1p, =11 =1 MA
So 1,,=0909 mA, I, =0.0909 mA
Now

-
v, =(0.026)in| 22P X107\ _ 554 v
5x10

0.909 x10°*

1.42
) 0.635
(@) I, =(6x10" m(m): 2.426 mA

I, = g =0.635 mA

Iy =1, =2.426 +0.635 =3.061 mA

3.061x10~
Vor =Vps = (o.ozs)m[W) =0.641 V

V, =2(0.641)+0.635 =1.917 V



1.44

L
At node Vy:
5-V, v
(l) 2 =ID+TA
Atnode v, =V, -V,
5-(v,-V,.)
2 A r —
e
So 5_(VA_V:)+[5_VA _ﬁjI:VA_Vr
3 2 2
Multiply by 6:
IO—Z(V‘-—V,)+15—-6V;=3(VA—-Vr)
2542V, 43V, =11V,

If the diode is assumed ON (conducting),

Vy=V,=V,~V, =0V
v

V_4=215—l=2.273V

sV-v, ¥, 2273V

1, =2.5mA-
2k 2KkQ

=227 A

Since Ip > 0 A, the diode is ON, as assumed.

Comment: A more efficient solution approach involves connecting the appropriate Thevenin
equivalent circuit (voltage source and resistance) to each side of the diode. This results in a
single-loop circuit that can be analyzed to determine the diode’s voltage and current.



1.47
(a) (1) 1=%=0.215 mA, V,=07V

(b) (1) 1= %(‘—5) =0.2325 mA, ¥, =(0.2325)20)-5=-035V

(c) (i) 1= %‘—S) =0372 mA, ¥, =2-(0372)5)=0.14 V

@) (i) 7=0, ¥,=-5V

1.53

a. diode resistance r, =V,/I

—L+R;
— VT —
AV +IR, )T
b. R, =260Q

I=1mA Yeof _Jr 0026 % 44909

v, \V,+IR, ) 0.026+(1)0.26) v,
I=0.1mA, - 9.026 =Y 050

v, 0.026+(0.1)(0.26) v

1=0.01mA. 2o- 0.026 Yo 0,909

V,

- = A
- 0.026+(0.01)(0.26) v,



1.58
10-6.8
= =6.4 mA
@) I ==~

P=1,V, =(6.4)6.8)=43.5 mW
(b) 1, =(0.16.4)=0.64 mA
I, =64-0.64=576 mA
v, v, 68

[, =-%=R, =-*=—-=118kQ
R, I, 5.76

23
(@) v, = 120\/5(%) =16.97 V (peak)

v, (peak)=16.27V
(b) i,(peak)= 16% =8.14 mA
(c) v, =16.97sinawt—0.7
: 0.7
sin(et), = Teoy = 004125 = (et), =2.364°

(), =180 -2.364 =177.64°

% = 177.64 —2.364
360

)xlOO% =48.7%

(d)
v, (avg)= ﬁ j [16.97 sinx —0.7}x

0.01313¢
1 0.9869x 0.9369x

=;[(—l6.97)cosx | -07x | ]

0.01313x 0.01313x

= 5 [-16.97X-099915 ~0.99915)-0.7(0.9738 7)
T

v, (avg)=5.06 V

(e) i[,(avg)=@=%=2.53 mA



2.6
(a) v,(peak)=12+0.7=127V
N0,
N, 127

12
R=—=60Q
®) 0.2

v, 12
- - = 666
€=y, " eoYeoYors) ~ T #F

(c) PV =204(max)-V, =2(12.7)-07=24.7V

2.8
(@)

v,(max) =12+2(0.7) = 13.4 V

v, (rms) = 134 v, (rms) =948 V

V2
(b)

Vi Vi

V,= =C=
2f R, 2f V.R

12
Co— o = C=2202 uF
2(60)(03)(150) ~ ———4=

(©) ]

V, 2V,
i,, peak = | 1+ [
4 P R[ %

r

150 0.3
i, peak =233 A

2D



2.16
(a) vy =9+2(08)=106V

No_120V2
N, 106
(b) _
r=Vo _O-0DV 06
I,  100mA
Y 2 — 421 mF

“2mv, ~ 2(60)89)0.2)

1% 9 2(9
(c) iD(peak)=%(l+7z 21/—“)= 8—9(1+an)=3.11,4

r

2)( 9 9
@) ip(avg)=~ |2 Tufy 7 (2 ) 1 f’-_(“)(_ 1+% f’-_”
z\v, R| 2\Vv ) zV 9 (89 2Vo2

ip(avg)=0.108 A
(e) PIV =vg(max)-¥, =10.6-08=9.8V



