CHAPTER

1.11

FREQUENCY RESPONSE

Statement for Q.1-3:

A parallel resonant circuit has a resistance of 2 kQ
and half power frequencies of 86 kHz and 90 kHz.

The value of capacitor is

(A) 6 uF (B) 20 nF
(C) 2 nF (D) 60 puF
E The value of inductor is

(A) 4.3 mH (B) 43 mH
(C) 0.16 mH (D) 1.6 mH
ﬂ The quality factor is

(A) 22 (B) 100
(C) 48 (D) 200

Statement for Q.4-5:

A parallel resonant circuit has a midband
admittance of 25x 107 S, quality factor of 80 and a

resonant frequency of 200 krad/s.

ﬂ The value of R is

(A) 40Q (B) 56570
(C) 80 (D) 28.28 O
a The value of C is

(A) 2 puF (B) 28.1 uF
(C) 10 uF (D) 14.14 uF

ﬂ A parallel RLC circuit has R =1kQ and C =1 uF. The
quality factor at resonance is 200. The value of inductor is
(A) 35.4 uH (B) 25 pH
(C) 17.7 uH (D) 50 uH

A parallel circuit has R=1kQ , C =50 uF and L =10
mH. The quality factor at resonance is

(A) 100 (B) 90.86
(C) 70.7 (D) None of the above

a A series resonant circuit has an inductor L =10 mH.
The resonant frequency o, = 10° rad/s and bandwidth is
BW =107 rad/s. The value of R and C will be

(A) 100 uF, 10 O (B) 100 pF, 10 O
(C) 100 pF, 10 MQ (D) 100 uF, 10 MQ

ﬂ A series resonant circuit has L =1 mH and C =10 pF.
The required R for the BW 159 Hz is

(A)01Q (B)02Q
(C) 159 mQ (D) 500

For the RLC parallel resonant circuit when
R =8kQ, L =40 mH and C =0.25 uF, the quality factor

Q is
(A) 40 (B) 20
(C) 30 (D) 10

The maximum voltage across capacitor would be
0.1050,

Fig. P1.11.11
(A) 3200 V B)3V
(C) -3V (D) 1600 V
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For the circuit shown in fig. P1.1.11 resonant

frequency f, is
100 1mH

o— ANAN—NYN
+ Uy -

Zy, U

—> 50 nF == )

o

Fig. P1.11.12

(A) 346 kHz (B) 55 kHz
(C) 196 kHz (D) 286 kHz

For the circuit shown in fig. P1.11.13 the resonant
frequency f, is

[}

10 uH
600 pF == g 22 kO
1.8Q
o
Fig. P1.11.13
(A) 129 kHz (B) 12.9 MHz
(C) 2.05 MHz (D) 2.05 kHz

The network function of circuit shown in
fig.P1.11.14 is

H(o) = \A - L
V, 1+ ,00lo
2kQ 15 kO
o—\\N
+
- +
v; C:) c=="ve <t>AvC Yo
- Fig. P1.11.14
The value of the C and A is
(A) 10 uF, 6 (B) 5 uF, 10
(C) 5uF, 6 (D) 10 uF, 10
H(w)=Ye -2
\Z
i 200
—= o AAN o
+
v; (:) 4H 3 3i, ==025F u,
o o
Fig. P1.11.15
.6 .6
Jjo1+ jO.2m) Job + jo)
3 3
C) ———— D) ——————
Jo(1+ jo) J(20 + j4w)
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i 40 Q
A AA% o
v CE-«) 05F == 10 Qg vy
)
Fig. P1.11.16

(A) 5+ j200)
(C) (5 + j30w) "

B) (5 + jdw) "
(D) 5(1 + j6e) "

The value of input frequency is required to cause a

gain equal to 1.5. The value is
2 kO

A A'A%
- +
Us (9 60 pF == v,

Fig. P1.11.17
(B) 20 Hz

(D) No such value exists.

(A) 20 rad/s
(C) 10 rad/s

In the circuit of fig. P1.11.18 phase shift equal to
-45° is required at frequency ®=20 rad/s . The value of
R is

100

A AAY

1pF =

=
1
|§+

Fig. P1.11.18
(A) 200 kQ (B) 150 kQ
(C) 100 kO (D) 50 kO

For the circuit of fig. P1.11.19 the input frequency is
adjusted until the gain is equal to 0.6. The value of the

frequency is

2H
Mmm
(O el
Fig. P1.11.19
(A) 20 rad/s (B) 20 Hz
(C) 40 rad/s (D) 40 Hz



E3¥ Bode di f the network function V,/V, for th
rouit of fig. PLILAO 18 SOLUTIONS

AN ° 1. (B) BW =0, — o, =2n(90 — 86)k =8 krad/s
+ 20 BW-—L = C-_1__ !
Vs~ v, RC RBW 8nx 10°x 2 x 103
30 mF _
—|— s =19.89 nF
Fig.P1.11.30
. B 2. (C) w, =™ ; @) _ 2“(905 86)k _ 176n krad/s
o 1 1
S . o=~ = L=—>C
9 &@/_ JLC o
N K 1
C\}
0 5.56 16.7 log o 0 556 16.7 log (1767 x 10%%(20 x 107%) m
A (B)
(A) 5. ()@@ 1767k _y
0dB 5.56 16.7 log o 0dB 5.56_16.7 log © B 8nk
5y b,
2 % . !
E) “ 4. (A) At mid-band frequency Z=R,Y = —
% i} R
1
R =725 107 =40Q
©) (D) )
5. (C) @ =o,RC
-9 _ 80 _jouF
o, R 200 x 10° x 40
shesfestesteskeseosteokoskeososkokoskskok -6
6. ®@Q, -R|C = 200-10°10"
L L
- L=25uH
C 50 x 10°°
7. (C =R |Z =10® |&————_ =707
© @, \/; 10x 1073
8. B o —i
) ° JLC
L -100 pF

T10x 10 ° x (10°)?

BW :g = R=10x10"x10°=10

9. () BW - &
L
R =159x27=01Q
1x10°®

C
10. (B) @ =R,|—
B) @ R"L

Page
104



—8x10° M -920
40x 107

11. (A) Thevenin equivalent seen by L-C combination

3=y, +10[ 2 =01050, v, =100
125
L= o8y
* 125
Open Circuit : v, =0, v, =3V
3 1
Ry =— = 375Q, o, =——— =1000
0.8 JLC
Q- o,L _ 10004 _ 00
R 375

el =Q,0p =1066.67 x 3 =3200 V

max

12. (B) Applying 1 A at input port V, =10 V

voltage across 1 A source

V,, =10+ jol0? -—— (541
test +.](0 u)50>< 1079( + )
Zin = ‘/test
At resonance Im {Z,} =0
= 0,107 =% = o, =346 kHz
®,50 x 10
f, =55 kHz
. 19 1 1
13. (C) Y = jw600 x 107 + 5+ —
2x10° 1.8+ jwlO
1.8 - jol0®

=jobx 107" +4545 + —— 1 ——
J 3.24 + 107

At resonance Im {Y} =0
©,6x107"(324 + ®’107") —©,10° =0
3.24 + ©’10™"° =16.67 x 10w, =129 Mrad/s

f. =22 -205 MHz
271

V
4. v,=-— I Vi
2)(103-{—.1 1+]2X100(,0
JCw»
) (15k) 24V, 24V,
o =AY T8k + 80k 3 81+ 2x10° Co)
24
V. _ 3
V. 1+ j21x10°Co
%:4 —~  A=6, 2x10°C =001

= C=5uF

15. (A I, = L'., V = 31“,
20 + j4o 0.25jo®
3 0.6

T b+ jo) jdl+ j020)

10
Jo051) 10
.1 +10 1+.Jj3e
Ja0.5
10
Vo_ 2, _ 1+ j50
V. 40+2Z, 19 4+ 40
1+ j5m

16. (A) Z, =

10

-1 5400
50 + /2000 J

17. ©) Hiey = Yo 1
V. 1+ joRC

i

ot
J1 + o*RC)

For any value of o, R, C gain <1.

gain =

Thus (D) is correct option.

18. (D) H(w) = Yo -1
V., 1+ joCR

phase shift =-tan™ oCR =-450°
oCR =1,

20x1x10°* R=1 = R=50kQ.
19. (A) H(wy = Yo B

V. 1+ joL

. R 30
gain =

JR? + o'LF /9007 + 40? + 0.6

2 _an?
mzw:ZO rad/s

20. (A) H((D)=E= 1 = 1.
V. 1+ joCR 1+

s

Phase shift =—tan' ®CR = - 45°

1. 0.707

1
1+l 2

gain

21. (B) BW=0, — o, =2n(456 —434) =44~

o, =21f, =QBW =20 x 441
f, =440 Hz

1

22. (C) f, =—F—
7 2m/LC
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= =541 kHz
27m,/360 x 102 x 240 x 10°°
= ! =145 MHz
2m,/50 x 107 x 240 x 10°°
1 [1 R
23. B) f, =— \|— — =
B o= oie 1
R__400 _10°
L 240x10° 6
1 1 10"
LC 240x10°x120x10 2 288
R 1 1
S~ f=— =938 kHz
L LC f 2nV LC

24. (B) o, :ﬁ’ R and C should be as small as possible.

R-33-18 _1165k0
33418
(30)
c=10)—3Y  _75,F
(10 (10 + 30) P
1

0= —~ =1145x10° rad/s
1165 x 75 x 10

25. (D) R"' =K, R =800 x 12 x 10° =9.6 MQ

oK 800 46109 —32,F
K,L 1000
c 107

C'=— K,=30x——x 1000 =0.375 pF
K 80

m

,3 *6
26.(A)LrC,:L7(23 N K?:4><20><10 % 10
K; 1x6
= K,=2x10"
’ -6
L' Lk _ g (D@0x100)
¢ ¢ (2) (4% 107
= K, =005
27. D) o, =21f —i
' ’ " RC
1

= =159Q

1? = 3 -6
2nx 20 x 10°x 0.5 x 10

28. (A) R, across the capacitor is

R, =(1k + 4k) 115k =25 kO

£ 1

_ ~106 kH
2mx25x 10° x 40 x 10°° z

1
29. (B) o, =21f, =
(B o =27. = pc

1

R = =106 kQ
2ntx 15x 10 x 1078

30. (B) 201log H =201log iz =-401log ®
®

t T o L 5 1+ Jo
Jo30x 107 16.67
1 - jo
+ +
Jjo30x 107 356
—-20 dB/decade line starting from w=556 rad/s
20 dB/decade line starting from »=16.67 rad/s
Hence —20 dB/decade line for 5.56 < ® <16.67

parallel to ® axis to w>16.67

\%
31. (D) 2=
()V

s

stk koo skokok



