:I,\“"‘Lz“'_l) T2 =O

+ AN \e-v~ V-V~ Vo=V~

Rt T RY m C°
By
o —@ X
— N ) . Vt=\ "0
O v Jg P vy}*?__\. oV v ; y
[ KA T LS VAP LA (0. S VI 1 Vs = \Uo-VUr
4 1 Rs © + t——"—=<0
| R © R~ (o 10 (1
= &
\,(p q\i:r L;

Given R1=10Q, R2=10 Q, R3=10 Q, R4=10 Q and Rs= 30 Q.
Av= -2.25(VIV)
Av= 0.80(V/V)

® Av=-0.80(V/V) &

Av= 2.25(VIV)

Vo _ _ ®KXio (Jo+30Y)- -

Input Values . - /1o 10 >
n " (1ox (0410 (1ot30)
R2 10 =

R3 10 = i

R4 10 5

R5 30 <~ -~ 0. 8

Vout -1 <=

Vin 1.25

Av -0.8




The circuit shown in the figure is an active filter with. Determine the cutoff frequency (wg) and pass-band gain (Ay) of the filter

Given R1=2kQ R2=5kQ R3=50kQ,C=100nF

NON - INVERTING

nV.:P:w (OJ (H-g&

P V,(jw) —
AVA'AVA' e .
Vi(jw) i‘{ - A& _
C 1€ pee = QO‘ 5&?
< (
+ |3 ————

2pF [

- 23 wo= 23.0 L

wp = 2000 rad/sec, Ay= 822 dB
® wo =200 rad/sec, Av=2083dB - ] - ~ g [ O \ ’ (
wo = 2000 rad/sec; Av=20.83 dB - _‘7>
o0 O\
wo = 200 rad/sec; Ay = 8.22 dB @o O)QI X10 ﬁ

Input

R1 2

R2 5

R3 50 Sl unit (R3, kilo) 5.00E+04
C 100.00 Sl Unit C, Nano 0
Wo 200.00|rad/s

Vout/vin 11

Gain (DB) |20.827854




Question 3

Referring to the following circuit ’,

C2 c4

Ia = 3  ==C5
< P

7 .15\
and knowing that . r—L_ \C g ,l Zﬂ
1 <
C1=15[uF] T l -
C2 = 2.4 [uF] |
C3 = 10.3 [uF]
C4 =20.3 [uF]
C5 = 15.5 [uF]

WH.OQ”

determine the value of the equivalent capacitor Ceq (NOTE: uF stands for micro-Farad).

Allowing for some numerica roximation, which among the following values most clc'>sely matches the correct answer?

® Ceq = 3632 [uF] . ' RN —— N\
Ceq =22.7274 [uF] GeneS ! [ — y — 19-0891 2.4
Ceq = 10.8959 [uF] C4 cs
Ceq =50 [uF]
= ’\{._L B - 2.|’§|7
2.3 155
C1 15 T 8189
Cc2 2.4
C3 10.3
ca 0.3 Pavalel> €739+ 10-3 2109 4 1. 8
C5 15.5 =~ 19.089]| = 1629

Answer: Ceq 3.631957

=



Capacrtdr open
duetv SNort

Question 5

Referring to the following circuit

. 2
Wes 3t

i We= lLCVC1

]
R1
AA
W
g | ]
J SR = 1n2v
3r ’[

and knowing that
R1=13.8 [Ohms]
R2 = 27.6 [Ohms]
R3 = 13.8 [Ohms]
determine the total energy E stored in the circuit at steady state

Allowing for some numerical approximation, which among the following values most closely matches the correct answer?

[Hint: there is no need to solve any complex system of equations, just a few simple calculations. Look carefully at the circuitil]

® E=722836J
E=0J
E=24336J

After Steady State

R1 13.8
R2 27.6
R3 13.8
Voltage 12
Mesh Current 1

i1 27.6
i2 -27.6
i3 0
Voltage 12

Mesh Current 2

i1 -27.6
i2 55.2
i3 -13.8
Volatge 0

After Solving Simultaneous Equation

i1 6.0000
i2 0.0000
i3 -12.0000
Energy

Total Energy

Mesh Current 3

i1 0

i2 -13.8

i3 13.8

Volatge -12
27.6 -27.6 0 i1 12
-27.6 55.2 -13.8 X= i2 B= 0

0 -13.8 13.8 i3 -12
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Ve
Vl' N

Re

Given R1=30Q, R2=10 Q, R3=10 Q, R4=10 Q and R5= 10 Q.
Selected Answer: & Av=-0.22 (V/V)
Answers: Av=-1.78 (V/V)

Av=0.22 (V/V)

@ Av=-0.22 (V/V)

Av=1.78 (V/V)

25 out of 25 points
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Question 4 25 out of 25 points

The circuit shown in the figure is an active filter with. Determine the cutoff frequency (wg) and pass-band gain (Ay) of the
filter.
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RS V,(jw)

3
| L -
I\

= %RZ ¢

Given R1=2kQ,R2=5kQ,R3=40kQ,C=100nF.

Selected Answer: & wQ =250 rad/sec; Ay = 19.08 dB.

Answers: & wo =250 rad/sec; Ay = 19.08 dB.
wq = 2000 rad/sec; Ay = 19.08 dB.
wq = 2000 rad/sec; Ay = 8.22 dB.
wQ = 250 rad/sec; Ay = 8.22 dB.

Wednesday, November 13,2019 11:08:46 AM SGT

«— OK
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A\ Moving to the next question prevents changes to this answer.
Question 4

Which of the following impedances best approximates the equivalent impedance of the following circuit, at frequency w=104 radisec?

Oa.Zgo=100 + 100 &"Q

‘[lzso: 100 + j90Q

O c Zpo=j100 2

0d.Zgo=100 €™20



The circuit shown in the figure is an active filler with Determine the cutoff frequency (wo) and pass-band gain (Ay) of the fiter
NON INVERTING
2e:= M/
Vo (jw) =LJ§31JWC )-'

N (| 1MM)‘I

Ra low past
. & i
: 3 20 3
e s e o 1gyWeRs w
Given Ry=2k0),Rp=5k() Ry=50k0,C=100nF
Mu:yzooo radisec /\»),:822 @ w2 o
© wo=200 radisoc, Av=2083 0B 2s* R

wo=2000 radisec; Av=2083 dB

Rz O
o =200 radisec, Av= 822 dB A= %/V_.: 1t %? = —R—;( |'\'R§'_|\A‘C)

5o
\t =

=1)
9aW= 3 0109, 1\ = 2033018

\ R I
RBC = S0000xIN0xX (v ?

= 20wad(s

Wo =

¢ 167



ime bt iitya =0

X —_— =
Br R OR TR
e v-=V*=0
I
Vi oV ¥ o
R Ra Rs
—~—
Given Ri=10, Ro=10 0, Rs=10 0, Ri=10 QandjRe= 30 0. U= we¥is <O
Av= -2.25(VIV) v VeV
Av= 0.80(V/V) =7 Rs
® Av=-0.80(V/V) yHeyT e
Av= 2.25(VIV)

kst
V= Re( RstRy)

- w(F)

T mlpes) (@0

\

ACP O B A R GOy
0 £ 19 \01-303 10

Vit \\2%V9 =Q
Vi = -\25%

Yo o (ys)i= -
Vi o )



Question 5

if Vin =5220° and Vout = 102£45° | in phasor format (amplitude £ angle), which of the following phasors best represent the ratio Vout / Vin ?

O 05,-15°

0

O 5.-15° < 2 46-29
@ 2,150

O 15.65°

=2 215

A\ Click Submit to complete this assessment.

L. 6T 1.7 )

/.07 T7.°7)



A\ Moving to the next question prevents changes to this answer.
Question 4
Which of the following impedances best approximates the equivalent impedance of the following circuit, at frequency w=104 radisec?

RZ 1000 ZRe © (—‘i* ,SWC)-‘
-l
LB 10mH ={J53 + J ( lO‘X (Oxr ‘0-6)]

Zgop

50Q3R, C==10uF

=( 0.02¢ 0.13) "
. , 0-02 = 0 Y)

O2.Zgo=100 + 100 &"Q < - X -
1 6.Zgo=100 + jO0Q 001 t O'lJ o.m -0 ‘J
L:,'E.ZEO:jloon 0.01 _ o. lJ

04d.Zgo=100 620 —

0-:02* + 012
- 0.0 ol .
omw‘amwd

: o ')
2o B0 =2 1 (10M)ox0™

= 1049 + 90.38 ]
100 + Jwl 4 (%’“}")
t0o *.) X (lbﬂb ) CSO loq(|0"f°y) {)

toot o)+ [ Lo, —\"
Se |00_\

oo+t |oo) +( 1005450 >

So00%]
[Do1(00)4 10000

—_—
(003130



A\ Moving to the next question prevents changes to this answer.

Question 3 C‘llcz t Ca/lcq

Capacitors in series/parallel.

pyn man B . CllG= 4tib=20mF
2

Cy/C4 =9t 21 = IOME

cre (350 55)

rmine the equivalent capacitance when =12 mF

With reference to the figure, dete
Cly;4mF C2=16mF, C3=9mF, C4=21 mF.

fcm =12mF
O Ceqg=46mF
O Ceq=84mF
O Ceq=29mF

C|//[,} = L4 7

20

= %0



The circuit shown in the figure is an active filter with. Determine the cutoff frequency (wo) and pass-band gain (Ay) of the filter

Pe
2
R
! _
TAAA
r""]
Vi (Jjw) 1k 1

Given R1=2kQ,R2=5kQ,R3=50k0,C=100nF
wo = 2000 rad/sec; Ay=822 dB
® wo =200 rad/sec, Av= 2083 dB
wo = 2000 rad/sec; Av=20.83 dB.
wo = 200 rad/sec; Av=8.22 dB.

17 4yetermuol
inverhin
2N Tt @I oppetor

T
Ry Z Voljw) o B
- ¥ ZRS -: =Tl
Rotge P foin. = %ﬁ:],w-’n Low pass
- Zs=Hhy =0, w3

M
N )
B S
=l

.
Ry ¢~ Svomx ooxio™”

.—_7.oam(/;7

Gm = 2230(1) 220838



Av= -2.25(VIV)

) Av= 0.80(V/V)
® Av=-0.80(V/V)
Av= 2.25(VIV)

-0'b

Given R1=100Q, R2=10 Q, R3=10 Q, R4=10 Q and Rs= 30 Q.

1,=141,t13=0

U o v.—v_ 0
[

5 —Vn.[_"-"\ V'((w-ﬂs\

Vey 2o, W +—+‘L= %
N =_ (—-t-"—) »-El-\‘ R‘V V ( \
—V, =\, =025V
o v =\
I";_“'.l\f%; - —Vv‘,l:ziv.,
su=tl VoV Y

Vi v,s]= %5
vz=Ve (_:‘&%% Bs= VJ&%}

Q.10

a1 © 2 Bu
;_fl;o _%_7:\1.'@‘0" ""(&rﬂb
4(’:
- 10 2°
Ps ,ﬂ - ,\9\10 =\o kao—\ \D
10 bow = 2o
-\, - Vo 2

S
,\/\:_ -"3\["



Av= -2.25(VIV)

) Av= 0.80(V/V)
® Av=-0.80(V/V)
Av= 2.25(VIV)

-0'b

Given R1=100Q, R2=10 Q, R3=10 Q, R4=10 Q and Rs= 30 Q.

1,=141,t13=0

U o v.—v_ 0
[

5 —Vn.[_"-"\ V'((w-ﬂs\

Vey 2o, W +—+‘L= %
N =_ (—-t-"—) »-El-\‘ R‘V V ( \
—V, =\, =025V
o v =\
I";_“'.l\f%; - —Vv‘,l:ziv.,
su=tl VoV Y

Vi v,s]= %5
vz=Ve (_:‘&%% Bs= VJ&%}

Q.10

a1 © 2 Bu
;_fl;o _%_7:\1.'@‘0" ""(&rﬂb
4(’:
- 10 2°
Ps ,ﬂ - ,\9\10 =\o kao—\ \D
10 bow = 2o
-\, - Vo 2
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