Midterm 2
Principles of Computer Engineering |

NAME:

STUDENT ID: % P \(

1. (6 pts- Maximum Power Transfer) If the voltage at the source terminals of a power
supply is 18v without load, and with a load, that voltage drops to 14v when 70mA are
sourced.

— 4y ,, v (3pt) What is the Internal Resistance of the Voltage Source? 57195
7c.-.\kjl '

(3pt) What new load resistance would you pick in order to transfer max power?

’j 7 ] ~’)J..

2. (10.5pts - Superposition) For the circuit below use Superposition to determine the
Current Magnitude/Direction and Voltage for each component..

20¢
R1 lZ,:'\/
A AAY
|1Lv (/‘ y & Dv
= oy SRz [isRe =
e l\‘ gv a A C(v +
L = 0o

R1=12Q, R2 =24Q, R3=8Q, V1=12v, V; = 8v

(1.5pt) Draw an arrow in each of the provided boxes to signify the conventional current
direction of each component.

(2pt) Iga: |.CEA (1pt) Vg LOy
(2pt) 2 _ 0,55 A (1pt) Vrs:_ O V
(2pt) Ins:__| A (1pt) Vrz:_ 8 v

o—
lJ\
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5. (12pts) For the following circuit, derive the Thevenin equivalent circuit.
V1=30v, R1=300hm, R2=90ohm, R3 =12 ohm, R4 =12 ohm

R1 . =
WV (3pt) Rr: { > .
6pt)\rH: ; U\ i % ,\' v
a2 Bd . (6ptNm: I 1 .U C
T ) VA0 (2pt) Draw the Thevenin Equivalent
‘ Circuit (include all values).
V1 R4 ORI C
B U - ;
» O L

6. (12pt Nodal Analysis) Solve the circuit bel_ow using Nodal Analysis. The Reference node
and the 3 nodes to solve for have already been placed for you.

R4 2. 2K

— v“
é' '."""\.". W
E .
| R12 2k V2 13A 5]
! N~ S & '
| v a _| Lrs | lre
| Bl S5 LK h 1 5y 7K
" 1< 5 V3 4.7

R1 =2.2KQ, R2 =4.7KQ, R3 = 5.6KQ, R4 = 2.2KQ, 11 = 3A, V1 = 20v

(2pt) Node 1 Equation: | = / U v

(2pt) Node 2 Equation: K Tl - 235A : b ik P S ey
! \’._', V. 4 Ve = A -
(2pt) Node 3 Equation: ' 2 zw = Sk ' |5, =Y
_— 4 5 v 1 V 1A
A+ TAtIR =0 JA~ 79 t
) ) y) , !
(6pt) Solve the system of 3 equations for V1, V2, and V3. o e
- P - < - (_J4 : ;
vi:_ ¢ty va: S 102 8, v3:__ V19 C,
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(13 pts Nodal Analysis) Solve the circuit below using Nodal Analysis. The Reference node
and the 3 nodes to solve for have already been placed for you.

11=1mA, 12 = 2mA, R1 = 4K ohm, R2 = 8K ohm, R3 = 10K ohm, R4 = 6K ohm, R5 = 16K ohm

11 +> l',j 5'3 | { i

NHI-V ) 980 mA

L By,
Vi S #VZM
=1 AAA -

[OK

L R4
HALNPT 4 Ank
Uk mA
(2pts) Node 1 Equation: |mA “Ta+Iy lnA =V, 4 Vi-Va
TazYy Iy Vi-Va , e gx
s tx
2pts) Node 2 Equation: <
(2pts) Node 2 Equation: Ta 4Ty v 2m4 = O Vo VaVi o Ve 43 ,.A®0
IA 9.} -—‘J\ Ta 8¥ le“

‘g——’ Ter bk
(4pts) Solve the system of 2 equations for V1, V2

vi=-LMY  va- -l 43y

(7.5pts) Use your solution to calculate the current through each component. Use the
provided boxes to Draw an arrow for each resistor on the above schematic to signify
“Actual” Current Direction and list the currents below

R1= O.283 mA Ra= _O.7H.mA
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7. (19pts) Use Mesh Analysis t
Vv1=8v,V2=18v,V3= 12v,

o solve the following problem.

R1 = 1k, R2 = 750, R3 = 500 R4 = 1.5K, R5 = 1K, R6 = 500,
0-3 lb l\‘\

\

R7=12K  |+0.058mAl t.
R1 K R3 500
e 1
' Lre
R | e
= A
= v |0.0%

R2 750

AN

(2pts) Equation for Mesh Current Ia:
(2pts) Equation for Mesh Current lg:

(2pts) Equation for Mesh Current Ic:

(6pts

(3.5pts) Use the provided boxes in the circuit to dra

) Mesh Current 10,058 A Mesh Current lg:

,_Lvs ' 5/_‘,351
— | | [ IR
- ll % AbwA P [8.26mA )
. i
B ATLE e
\ v | — i
3 A . l‘ll,lb.akl
i '
K
gy 26
—NWN

1ELx * KOO, - 50C [g-1Lv 4 750LA *8v =0

2 28K Ta - soo0 L = Yv

500 Te r B IRLE + AP -1.LK
- 06T+ 3.2kTg -l 2KT.= - 30v

- 18y “'I.Z-KI‘_,-l.ZKIBf\,SKIL

—l_zr\t-‘s'—).“lr\tc,:l‘o’«

- §.26wA Mesh Current Ic:

T+ 18v Ly v hoolg -
LOOTA

3mA

w an arrow for the “actual”

conventional current of each component.

(3.5pts) Fill in the voltag

iii

es for each component in the table below:

Ve ga6y
Mmool
o= 15.51Av
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(1Zpt) For the foﬂowmg circuit, derive the Thevenin equivalent circult.

‘§§ RYC H_; 20 &
A ‘7&\ W\ )
p— 0,84
i § o Vi
e L‘ b sl "
2&9?_[ % 1{3 S = 20v R2-¢ Vrp=i0v
T
054
A—— €
) sy R4c10 e 8
' v AAA/ - o

R1 =100, R2 = 2002, R3 = 200, R4 = 100}, V1 = 20v

(3pt) Ry’ ,%*«w»—ﬁ‘% [6pt) Vi §§¥ ;

[0y wemmcmen
T
Vekqawe, 4. {12pts) Forthe foi!owfng circuit, derive the Thevenin eguivalent circuit
- R1
A . AAN - A
Y [ 0.8
EZ §R2 §R3 L™ A |333¢
30y —
R4 | L
¢ “&g"‘?’.‘y’“ SV S————— B F. nA VT“
_ggf 843y o
R 230(2¢) _ 750 *ts’,,t,,, RS R6
§a«vzs-rso 65 ? § _i_ XM 20
i ¥ isx' ¢
gs = mm - ‘i €«~ : 0 313
de % V1 =30v, R1 =100, R2 = 200, R3 = 200, R4 = 100}, R5 = 250, R6 = 30 1
§ |8
DA i, s
(3pt) Ry .86 (6pt) Vs 87 Bv g ? 0.2
Find Rry
{3pt) Draw the f?‘??é&f&ﬁ;:ﬁ *quweient sEmt gs'ir s,;s‘fe all values), f 20 20—"*
| - N L1 S 153 % pL‘ 6
Thevenia Egrivlent Circow i

-L %9 a A ‘gA %\5‘\ Ezo gR'm_

g 7%, = rzg'ls,z 20
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