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Review Page 56 of notes - Solution
a. (5 points)

Calculate vj.

Al 24Q
(A
100 Qv
+
(=)
N
6A

soln:  The (¢A Source acrsss the (wire may be Ljnopgo(_, Its

current Flows -<through +the wire byt Products
no V—o\roP, Without +the GA Sr¢ we have aq V-divider:

b. (5 points) vV, = 3Lv. Ralta /12alNun+ios = 3Ly, 8n/189 = 6V

] v = \eV

Calculate 17.

120 40A

30A @ » 162 % 3

20Q

9

seln:  IF we redraw -the cireudlt, we See a current Jjvider:

[y

L= BOA- 24 _ 80A-24R
lo+ 2450 Yo

BoA
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2.

(30 points)

Derive an expression for i;. The expression must not contain more than the circuit

parameters Va, iz, R1, R2, and R3.

T 4
ill R g

Yo z

soln- Redraw with ":"P as one hode:

Current Sum at top or bottem node” No, because

we would have <o define a current for sourte Va-

Current at center node: g =L, + Lg =0A
\/»loor around left inner LooP: Vq—"qR;_“-le = 0V

No V-loop For other tnner (ao/os becquse we would
have +o define V-dro'p for Cq.
Nixh larger loop i3 Ry, Ry, Ra? taRa* llR,'*Lz.RB:OV
Now we have 3 Gﬁﬁs n 2 unkeowas, and we want t
find i,. We observe, hswever, thet the First two eghs
have only twe unknowns. Se we Aon't actually need
the 34 2514. Use 1°5F egn to Fird = )~ tq-
Substrtute do 2™ egl: v~ { R, -(i)-il) R, = OV

or Ll<‘£|_k2): ‘Vq—Lqu or ‘le Vq“"‘l.qR'l
—————
R+R2




(30 points)

a. Derive an expression for i,.
circuit parameters 0., v, Ry, and Ry.

o([_,‘
P
N
oy lll R,
+
Va Ly R,
_._’
la

b.

expression. Explain the consistency check clearly.

soln: a) Redraw dirtuit

Ne carreant sSums at

V- loop on  left:

V- IooP in middle:

nodes

because of Va.

Vq —L1 Ro=0V

i, Ry iy R= 0V

I
Y.i
R

> L.

The expression must not contain more than the

Make at least one consistency check (other than a units check) on your

we could also Just observe Bat Vg is across R, and Ra-

Now that we have Found

durrent at  top rode to Find (¢

lq+ 11 -

8

\

‘\.4| q."lA 2.2

= 0OA

or

)

we use aQq

or g+ Ya LVa tyuva

R~

Rl Rl
Va

-
-



soln: 3.b) Many Posslble answers.
Example: Suppos® % =0. Choose other S‘\Mr!e values:
- B . -
Va ‘z{ Ra 5\1 R,
v 2 L
—
Lq
we see +hat la U3 current  thru R,MR2
with R IR, acress—Vq.
K\nkl = lﬂ2&= G 2 A
142 3
- Lq:'vq/g,ﬂkzz-l}i _-Rv- '-%n_-g-m/\
A
3TN
Use Formula From (a) with these component
values: |
g = - v/ L, L2 =-\v- 2
<\2n. o 152 2

\

La

= -8V v agrees with obvious soln

Jor this Simple cast



4.

(30 points)
The op-amp operates in the linear mode. Using an appropriate model of the op
amp, derive an expression for v, in terms of not more than vy, i,, Ry, and Ry.

O

and OV drop atross t and - thputs:

seln:  Redraw without op-amp
VS K2

‘(‘F‘t 'Ekru Rl and oV olr’oP‘.

V-loop on
LRy + OV oy o (=0

Carrent $um  at node above Ri:
~[_q+;_|‘l"l.5:0/‘x or l$=lq

u

0

V—{p\oop on r{g},-{-_ thru oV drop | Vs, Rzla'w( Vgt

-OV+V$ —“‘5 R—;—VO = 0y or L_;_: Vg=V,
. R
Now use 14 =g *
’ Th - .
U Vs v, = LRa

n i

ta o= Ys= Vs
RL "






