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Calculate vy.
solh: The 55 and 6t R's are in geries

and are <¢onnected JAirectly across
the 1loV sSource.

Thus, we have a vol.{-:nje. divider.

V. 2 floy « Gt =, oY = b _
50+ 650 I

or vV, = GoV
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Calculate ij.

sel'n=  The BOKR and 120k R'S are in qualleL
and carry all +the <y rrent  From the 250uA
Source. Rea\mwlnj the circuitt makes ~his

dlear: .

25044 U N-O’tei The 100 }-(-A

= cuculates tn a

small loop - Only
S the 250 uA Flows

L | 28Dk 120k2 e
25044 LooP,

VA

2k

wWe hae a carrert Awider. L, =250uA - [Z0K _ = |50uA.
Bokn+ 120k ST
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Derive an expression for vj. The expression must not contain more than the circuit
parameters vy, iy, Ry, R2, and R3.

soln: We add labels for vot-kaﬂes and.  currents
as shown akove. (Note that the (abeling
may Vary, but we must ohkey the ,oa.ssiive

sf,jn Convention wherein durrent meqsdrement
arrows poi.nf toward — signs of voltage

measdare ments.) We now apply  Kirchhoff!3
(awsj (-smd use OhwS (aw +o write V~dr995a.a' t'??).

No other v-ap e_g;?_s since all obher v-loops
pass  thru (q Curremt source.

(—sum at -&’/’ node . —.{,4 + ¢, =Ly = OA (z)

(-sam at bottom node is redundant.



Frow Eﬂﬁn (z) we <an
ot ‘-‘I"

Using (3), we eliminate T wn (1)

-L‘ (R‘+ Rz_) ""(L""Lq) R3'—"‘-‘ "'Vq
or L](R1+Kt+ R3§= Lq R3-Vq

By Ohm’s law, Vv, =1, R:

Vl = (Lq Ks"'\)q) RI
R|+Rz+ K3

{Lﬂﬂl E = m 'EEY‘MS

(’)

)

=)

CL)

(7)
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Derive an expression for vi. The expression must not contain more than the
circuit parameters a, v,, Ry, and Ry. Note: a > 0.

Make at least one consistency check (other than a units check) on your
expression. In other words, choose component values that make it possible to

solve the circuit by inspection, and verify that your answer to (a) gives that
answer. Specify your consistency check by listing a numerical value for every

source and resistor.

soln: Gl) After La'uel.'mj Us and v's as shown
above, we use Kirchhe!'3 (laws andl
Ohm's (aws +o solve +the circact.
v-loop on right: +vg + i, R, + ¢, K, =0V

All other v-loops pass thru &L, Source,

so we (.:7/10/"8 them .

i-sum at nade



Other ¢(-sum at boltom node is redundant.

We use +the i-sum epln to eliminate &a

EZ. = (DL-I-!) ;'l

Substiting for iz n the v-loops yields
the fo[(owihj result:
(e+1)i, Ry + {,R, = ~-v,
or [ R+ QW) Ry = -vq
or: L= Vg
R, + (+o) Ro

uSLhﬂ Ohm's law, we obtain v,-

R,+ (1+«) R2

Ma.ny CohsLS'f:ent:)z checks are

Possébtc.
Two examples are shown here.

-1 Rl..—_O.S'Z. (w‘x.re) So V, =ov

Rz=2q2, #=6, Vq=1I2V

Now we check that Hormula in (a)

gives the expected answer:

os+ (1+6)-20

= oV V/wks



oo = O  (current source off —open circuil
o{f.sqffearﬂ
We have a Vo/—édye Aivider A1eft -

4T
R, Y
K.

Va

Let Ri=l®, R,=28, vy, = 3V
Then V, =~ 3y- 1o = =4y,
l2+292 SOl

Now we check whether formula
From (q) que_cs:

Vi = —3v Eyd = =31
2+ (1+0) 200 3

or v,= -1V /works
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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 v, is, Ry, and R.

soln: We assume a 0OV Ar‘oP acroSs +the op-amp
inlau{:s since ¢t is in linear mode, and
we f‘e’pche the op~amp with a spurce
dalled V,.

Lz
+—> -

We observe “that -the ov J.ro,n adross the
op-amp in‘pu‘(:s is also across Ry Thus
i/| = OA-



There L3 ontf one other v-loop

that avoids <urrent source Ly and
qu)SES thru the ov a{rop across the
EnFu{‘,S. Thig is shown b/y the daghed
Line.

Vg — o0V = LRy = Vo = OV

We have an L-sum above the (¢ source:
“Lel L e BN B o=l
U

OA

(’Tht other t—gum helow +he L4 source
ia redundant)

Substituting  for t, n the v-logp egh
yields our answer:

or Vo = Vg + tgRe



