= 1250 FINAL EXAM PROB 1 SOLUTION U
S13 ;
Ex:
Ry =20kQ
A A -
Ry= (A) ideal ammeter
82 kQ reads 20 pA
ideal B
voltmeter y—9 Ry =
reads 150 kQ
36V lI
R3 =
18 kQ

Find the values of the following quantities in the above circuit:

a) I

b)  V (the value of the voltage source in the center branch)

c) Pgry (the power dissipated by R;)

golh: a) The <irst step is to redraw +the cireuit

showLnﬂ the measured values in their
usual Form,
— I\ .
LYV T + Okher Airection
Ly —> Ra= £ possible? See below.
36V = v Ry= Viyx 201A SO
= 150k |
B < - 3y
Ry
Ik
'{]7 Add a referende, ov
Mstng Ohm's law qives a value of BV adross
Ry. Adding a reference at the lottom, means



the VO{.":.G\ﬁ e at <the 'l—,o!o center nede U9
Vy = 3V The voltage at +the ’c.op left nodle
ts 3.6V. The voltage drop acress R, is -the

Al fferende between +the £oP left node and
the top center node,

Vlz 3.6V — 3V = 0.6 V

Ohmfﬁ law  For R.( cji'VeS the *otal cuprent
'Flow'c.mj n the riﬂh't stde of the circuit.

Ly= Vi = 0,6V = 3 mA = 30uA
Ry 20k loo

us‘mcj Kirchhoff's current summation law at

the top center pode yieus an Eﬁuqfion for
current I.

L= I+ Ty,
or
3O/H,A = 1 & 'ZOIH,A

or

L = [0uA

Could the currepnt in Ry be =~ 20uA7

RePerrl-.Ln? the above caldulations with v'= =3V,
the values for Vi) L,) and I chqnge} ah‘:houj/o
the logic behind the eguations remains
unchanged. (primes designate the hew values.)

V= 3.6V--3V = 6.CV

f !
Ly= Vv, = 66V = 330 uxA
R| 20 k..

' y d /
T'=(/-ipy = 330mA-~-20ud =|350uA=T




h} Vol-l-_nﬂe. Y is determined by ‘the total Uol'kagt
o\roP across the cdenter kranch minus the
voltage olrol:s across ‘the yesistors. The
vol_-l:qae olrors across ‘the yesistors is Found
by wusing T and Ohm's law.

4

Case T- LRy *.-.-i-ZO/bLA, I:loM

Vea = TRy = 10nA- 82k = gzomV
Vea = LRz = IDuA-I18ka = 190 mV
V= V= (Vea# Vo) = 3V = IV = |2V =V
Case IL: LR‘I— = ~20 uA ), /= 330 UA
/ /
Veo = IRz = 330 uA - 82k = 2706V
Vaw = I'Ra = 330MA- 19k = 534V

! / { / !
V£+ -—(VRZ&-VR%) = -3V - 33V = |~-3bV =V

<
1]

c\ Powey s +the Proa\uc-(: of current and VOl‘Eﬂge.-

PR[ = lei = 30}&A (O.GV) = |8 mW-—-PRl

! ot ! !
Pri = UV, = 330uA(6.6V) =|2.178 W= p,

One interesting ohservation is thet K,
wolld have +o be a htgh-f)ow?f reststor
¥ the Llatter power is eorrect.



