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ECE 2201 -- Exam #1
February 11, 2017

Keep this exam closed until you
are told to begin.

1. This exam is closed book, closed notes. You may use one 8.5” x 11” crib
sheet, or its equivalent.

2. Show all work on these pages. Show all work necessary to complete the
problem. A solution without the appropriate work shown will receive no
credit. A solution that is not given in a reasonable order will lose credit.
Clearly indicate your answer (for example by enclosing it in a box).

3. ltis assumed that your work will begin on the same page as the problem
statement. If you choose to begin your work on another page, you must
indicate this on the page with the problem statement, with a clear indication
of where the work can be found. If your work continues on to another
page, indicate clearly where your work can be found. Failure to
indicate this clearly will result in a loss of credit.

4. Show all units in solutions, intermediate results, and figures. Units in the
exam will be included between square brackets.

5. Do not use red ink. Do not use red pencil.

6. You will have 90 minutes to work on this exam.

l. /35
2. /30
3. /35

Total = 100
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Room for extra work
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1. {35 Points} Four devices are connected as shown in Figure 1. The power delivered by
Device 1 is given by the expression

w w
PorLpy.oevi(t) = 36 [i_z] t? — 72 [MT] t for2[s] <t<S5[s].

The voltages vy (t) and v,(t) are shown in Figures 2 and 3, respectively.

> 1[s]

- Vv
Device X +
1 _
vz
Device Device
2 3
\4_\
- Device
Figure 1 4
Vy (t) [mV] V, (t) [mV]
N A
9 5
> t[s] 1
2 -3
Figure 2

Figure 3

a) What is the energy absorbed by Device 1 during the time period 2[s] <t <4[s]?
b) Which way are the electrons moving through Device 1 at t=3.5[s]? Your answer should

be either left to right, or right to left. Explain how you got your answer.

c) Find the expression for the power delivered to Device 3 for the time interval 2[s] <t <

3[s].
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2. {30 Points} Six components, labeled A, B, C, D, E, and F, are connected as shown in

Figure 1.
. —+
4.6[A]
-5.8[V] 6.8[V]
+ //

A -
‘ix/ B 2.6[V] C
3.2[V]
+
D * ® - T-2.1[A]
3.9[A]
E ®—
® + 4.2[V] — ¢
Figure 1 a F
1.8[A]

a) Find the value of iy based on the fact that energy is conserved in this circuit. Do NOT
use Kirchhoff’s Laws in your solution.

b) Using the value of iy that you found in part a), show that the total power absorbed is
equal to the total power delivered.

c) Are the electrons gaining or losing energy when they move through component F?
Explain your answer.
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3. {35 Points} 4 components are connected together as shown in Figure 1. Assume that
the charge carriers are electrons.
a) Find the expressions for the power delivered by the charger for the time interval 0 <t

b)

c)

d)

< 12[min] and plot it as a function of time.

Determine whether the electrons flowing through the charger at t = 5[min] are gaining
or losing energy. Explain how you got your answer.
Find the expression for the power absorbed by the battery for 0 <t <12[min].
Calculate the numerical values of power absorbed by the battery for t= 5[min] and
t=12[min] and decide if power is absorbed or delivered by the battery.
Within the time interval 0 <t < 12[min], calculate the amount of charge that flows
through the battery, when battery is absorbing energy.
Within the time interval 0 <t < 12[min], calculate the amount of charge that flows
through the battery, when battery is delivering energy.
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Name: Solu oNn (please print)

Signature:

ECE 2201 -- Exam #1
February 11, 2017

Keep this exam closed until you
are told to begin.

1. This exam is closed book, closed notes. You may use one 8.5” x 11” crib
sheet, or its equivalent.

2. Show all work on these pages. Show all work necessary to complete the
problem. A solution without the appropriate work shown will receive no
credit. A solution that is not given in a reasonable order will lose credit.
Clearly indicate your answer (for example by enclosing it in a box).

3. Itis assumed that your work will begin on the same page as the problem
statement. If you choose to begin your work on another page, you must
indicate this on the page with the problem statement, with a clear indication

of where the work can be found. If your work continues on to another

page, indicate clearly where your work can be found. Failure to
indicate this clearly will result in a loss of credit.

4. Show all units in solutions, intermediate results, and figures. Units in the
exam will be included between square brackets.

5. Do not use red ink. Do not use red pencil.

6. You will have 90 minutes to work on this exam.

E. /35
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1. {35 Points} Four devices are connected as shown in Figure 1. The power delivered by
Device 1 is given by the expression

PoeLsy.peva(t) = 36 [i—‘:{] =72 [%] t for2[s] <t<35[s].

The voltages vy (t) and v, (t) are shown in Figures 2 and 3, respectively.

- Device Yx +
1 ——D r
X
Vz
Device Device
2 3
\_*_\
. Device
Figure 1 4
vy (t) [mV] v, (t) [mV]
A A
9 5
3
> {[s]
> 1[s] 1
2 5 -3

Figure 3

a) What is the energy absorbed by Device 1 during the time period 2[s] <t < 4[s]?

b) Which way are the electrons moving through Device 1 at t=3.5[s]? Your answer should
be either left to right, or right to left. Explain how you got your answer.

c) Find the expression for the power delivered to Device 3 for the time interval 2[s] <t <

s yrsl |
CO WABS DEVE = g“’/—gé [HW/CZ _,1! & + 77 [/"W/:Z_J_t ) d+

o f= —240 [/HJ]J

b) We  pneed o find the current -Hmmu%ln Dewvice- |.
CRArst we need o define i+ on the circuit.
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W& are <?«‘\a'e:n an erPresséon —ﬁ;r PDEL,DEW ond d|So Q
P|o+ for the \folﬁga across  Dewice | .

k@) = 3[™Ws]+ — gLmv] A P %

PDEL, DEV4 (+) = Wx &) 1x(H)

i) - S]]
B[mV/s]t - 6Lmv]

for ZIsI<t< 5[s]
For t= 35[s] xH) 20 . So electrons  are m‘_:w‘g_ﬁfom

right- to left.

p)

- c) PoEL To pEv: T PABs,DEVE = — Az X
vz@) = —4[™s1t +a0mv]  (from the proph)
passpEva (1) = + 48 [MW[sz ] €% — 108 [MW/s Tt 2

for 2fs]44<31s ]

Aﬁ‘ernd"uf& sdubon  for + b)
PoEL, DEVA (%.SESJ) = 19 E/Uw] >0

Ux (357s]) >0 (fHom Cgraph) = x (35(s]) >0

E'@_’_WS '-F[Dw' ’ﬁfom r£h+ g leqﬁ—f—
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2. {30 Points} Six components, labeled A, B, C, D, E, and F, are connected as shown in

Figure 1.
& T +
- 4.6[A]
-5.8[V] 6.8[V]
. /’/

A _
o 2]
3.2[V]

D + - T—2.1[A]

390AL |
¢ + 4.2[V] = T
F

1.8[A]

Figure 1

a) Find the value of iy based on the fact that energy is conserved in this circuit. Do NOT
use Kirchhoff’s Laws in your solution.

b) Using the value of iy that you found in part a), show that the total power absorbed is
equal to the total power delivered.

c) Are the electrons gaining or losing energy when they move through component F?
Explain your answer.

03 Sance erefRy IS cons erved 5
PAesA + pres & + Pac + AL + PA'— E + DAB =)
PABS A = —(-5R2[V]) 1x PA?: &= —-26001 g ¢Ad
PABS,c = (-2.10v1) 6.2V paesd = — 3.2[V] 1x
PABsE = - 4.21v1. 2.9 [A] PABS F = 1.8[A] 4.2[v]

0=58VIix = 1.9c [W] +1428[W]-3.20V]ix = 16.38 (W] +7 56[wW]
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Room for extra work

jq‘x = 25[A]

b) phes,a = 520VIix= 14 5tW] A absorks 14,5 W]
paese = —11.96 (W] ‘B delvers 11,96 (W]
pABS C = |H,.Z¥ (W] 'C' absorbs (428 [W]
PABS,D = -2320V]ix=—8W] 'D' delivers &L[W]
pABS E = —16.238[W] 'E' delivers 16.3% [W]
pAes,F = 1.56 W] 'F' absorbs 7.56[W]

Total power absorbed = (us+ 1428 +156) Twl= 3634 W]
Total power delivered= (11.96 fg —k‘é-_%g) [wW] = 2634 [W]

Total power del = Tlotal power  abs
C) Componerﬂ 'F' absorbs FoWer The cnergy  cones ’(Y()m

the electrons possing through  'F' So | electrons  ose
energg when ‘Hl\z(j naove +|/\y-o‘,£k CON-POV\QWF 4-‘;[
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3. {35 Points} 4 components are connected together as shown in Figure 1. Assume that
the charge carriers are electrons.

a) Find the expressions for the power delivered by the charger for the time interval 0 <t
< 12[min] and plot it as a function of time.

b) Determine whether the electrons flowing through the charger at t = 5[min] are gaining
or losing energy. Explain how you got your answer.

c) Find the expression for the power absorbed by the battery for 0 <t <12[min].
Calculate the numerical values of power absorbed by the battery for t= 5[min] and
t=12[min] and decide if power is absorbed or delivered by the battery.

d) Within the time interval 0 <t < 12[min], calculate the amount of charge that flows
through the battery, when battery is absorbing energy.

e) Within the time interval 0 <t < 12[min], calculate the amount of charge that flows
through the battery, when battery is delivering energy.

icml N " hiam ‘ lh{ﬂ B S

Charger Vehar Battery Device 1 Voev. | Device 2
- — H & = &
Figure 1
,uia A A ic [A] VChar M
A
i o e Y Sl
o ,___¥ o[ 2 {810 214 “tmin] | 7 _A\
1 1 I 1 - b
o2 X 48 10 12 14 t[min] 5 | | |
3 || [
|| [
1 | | [
_2 e 1 i J 1 1 [ 1 ’ :
2|—— 002 4 6 8 10 12 14 t[min]

Figure 2 Figure 3 Figure 4
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