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P5.5-4
Find R;:
12 Q 12 Q
6Q 10Q a 10 Q a
—O /\/\/
3Q ﬁ 2Q ﬁ
Rt Rt
. O . O
b b
B 12(10+2) B
"12+(10+2)
Write mesh equations to find vi:
12 Q Mesh equations:
12i,+104,-6 (i, —i,)=0
/’D 6(i,~i,)+3i,~18=0
6Q 10Q a
' —O 28i,=61i,
18VC+> i + 9i,-6i, =18
— 2 3Q Voo
-~ 36i, =18 = iI:lA
® ®) 2
b
(),
3 2) 3
: : : 7 1
Finally, v, =3i,+107, =3 3 +10 5 =12V

(checked using LNAP 8/15/02)
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P6.4-3
4KQ vy 3 kQ The voltages at the input nodes of an ideal op amp
NN\ —e ANNN— are equal so v, =-2 V.
- i
0 Al/ ~ \l/ O Apply KCL at node a:
—(-2) 12—(-2
12V i) s + %~ )+ ( )=0 =v, =-30 V
8000 4000
2V D 20 kQ 0
Apply Ohm’s law to the 8 kQ resistor
L j =2 _35mA
- 8000
(checked using LNAP 8/16/02)
P6.4-4
The voltages at the input nodes of an ideal
10 kQ op amp are equal so v=5V.
Apply KCL at the inverting input node of
the op amp:
° - 5
1% Vo — -3 _ —
+ + a —(IOOOOJ—O.IXIO -0=0 = va—4V

0.1 mA CD y C

J_“) 5V 20 kQ § Apply Ohm’s law to the 20 kQ resistor
l, I L VR Y\
i 20000 5

(checked using LNAP 8/16/02)

P6.4-5

The voltages at the input nodes of

an ideal op amp are equal so

v, =0 V. Apply KCL at node a: 4 kO

NAN—»

_(vu—oj_(lz—oj_2_10_3:0
3000 ) 4000 |
=v, = -15V 12V(i> 2mA<D

Apply KCL at the output node of
the op amp:
v v o
i +——+——=0=1i =7.5mA i
’ 6000 3000 ’ =
(checked using LNAP 8/16/02)
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P8.3-6
Before the switch opens, v, (£)=5V =, (0)=5 V. After the switch opens the part of the

circuit connected to the capacitor can be replaced by it's Norton equivalent circuit to get:

20 kQ

Norton

Equivalent
— (D 05mA S20kQ v, 0

T —

Therefore 7 = =0.25ms.

20x10°

t

Next, i, (£)=i_+(i, (0)—i,)e * =0.5-025¢"" mA for >0

Finally, v, (1) = S%iL (1)=5e™" VvV fort>0

P8.3-7
Att =0 (steady-state) i (0)=6 A
—

Since the input to this circuit is constant, the
inductor will act like a short circuit when the A 40
circuit is at steady-state:
fort>0

i@

—

. i,(1) =1,(0) 9" = 6™ A

4Q § 0.2 H <y
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Section 11-10: The Ideal Transformer

P11.10-1
| | _j
) e S R 7= 2+ 3+ 990775 _¢q
+ 3f 5 5?
+ +
+ v v 100 - j75 ° °
1240 v() : 2 j | 1220012200,
_ _ Z 6
| Ideal
z
v, =1, (100—;75)2(2)(100—]75} 10£-36.9°V
n 25
V,= nV,=5(10£-36.9°) = 50 /-36.9° V
LR
n 5
P11.10-2
(a) V, =(5x107)(10,000) =50V
NV 30
N, V, 10
(b) 1 1 3
R, =—R,=—(10x10°)=400 Q
ab nz 2 25( )
© Z10_10 s A=25mA
R, 400
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P15.8-6

Rather than find the Fourier Series of v(¢) directly, consider the signal v(¢) shown above.
These two signals are related by
v(t) =v(—-1)-6

since v(¢) is delayed by 1 ms and shifted down by 6 V.

The Fourier series of v(¢)is obtained as follows:

T'=4ms = o, = 2zradians ” rad/ms
4 ms
a, = 0 because the average value of V() = 0

A 1 ¢4 . V4 NN .
b, = Ejo (6—3t) sin {nztjdt because v (#)is an odd function.

3 4
- 3jo4sin(n7zztj dt—i.[o tsin(n;[tjdt

4
T
—cos| n—t ||,
2 3 1 . T nr T
=3——"4 = = || 5 |sin|nt|—| —t|cos| nt
s 0 2 nrw 2 2 2

na
2 4 0
6 6 /. .
- %(—1+cos(2n7z))— ﬁ((sm(2n7z)—0)—(2n7z —cos(27z)—0)) ==
Finally, V(1) = igsin n%t
n=1 7T

The Fourier series of v(¢)is obtained from the Fourier series of v(¢) as follows:

w» o0
v(t) = —6+lesinn72[(l—1) = -6+ X nSin( ”;Zf_”ﬁj

n=1 N n=] 17 2

where 7 is in ms. Equivalently,
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