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ANALOG CIRCUITS

QA1 Consider the following circuit:

0oV
5 kQ
Rg
MW —o
Vee
Ig -
3 kQ

If I, = 10 pA and B = 100, then V,, is

Ans. (1.92)
Since, I, = Blg = 1001 I = 1011,

I,= 001 mA

By KVL: 10 = 5 x 1017, + Ve + 3 x 1011,
Ve = 10 - 808 x 0.01
V=192V

End of Solution
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Q.2  Calculate the value of —.
Vs
v, o—MM—2—
RS
BA, PAL
(a) Rs + I (b) Rs + i
p -R
© = © =
S rTC RS + rTC
Ans. (b)
Rs 1
AAAA b
yvvy +
v <~) I §E Bl, g:RL v,
Vo BlyxA,
. Ip(Rs +1y)
Y _ BAR
s Rs+r
Q.3 For the circuit of diode shown in figure below, the ON-time of the diode is msec.
o MWW o
+ R
D
10 sin(1007t) T_
=5V
+
o o
Ans. (13.33)
Given, 2nft = 1007t
f=50Hz
1
Ty = 7= 20 msec
V. = 10 sin(100ntt) = 10 sina,
o= 100m t
Diode conducts if V., > -5V
Diode is OFF if V. < -5V
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_5V_
—10 VH
10 sin o = -5
o= sinl[ 22
10
_/m i
“= %6
n
100m t, = &
t, = 11.66 msec
11
o, = 1007tf2 = ?
t, = 18.33 msec

Diode is OFF from t, to
logr = L, — t; = 6.66 msec

NS+

ton = To = Tope = 13.33 msec
Q.4 For the circuit show which of the following is correct?
+
I
Vin
I
Vout
Vin
(@) (b) Vin
Vout I
C ‘ d
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Ans. (a, b)

Given, V,_is steep of -M to +M
For V,, versus V|
Let Viy = +M

In the bridge rectifier, D, and D, are forward bias, and D, and D, are reverse bias,

For Vi, =+M = V,=M
Let V, = -M
diodes, D, and D, are reverse bias,

D, and D, are forward b|as

@

in T Vo =
vD=—vm = M) = M
VO
Vin
For I, Versus V.
Let Vi, = +M
+
L
V|n=_M + R ~
Vio—In A=0
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M
V=M = Iy=%5
Let V,, = -M
’ Vio = I\g =0
Vin = IR
~-M=1,R
M
IIN__E

IIN

A

End of Solution

Q5 Find R, and R, If Vi, = Ve, = 0.7V, B= 120, V, = 5V, [, = 25mA, I, = 12 mA.
20V

Ans. (0.413)
I, =1 =12 mA
I 12
I, =—=22=—mA=0.1mA
B2 B 120
KCL: L =1,+ Ig, =251 mA
KVL: 20=07+5+1 xR,
R, = 0.5697 kQ = 0.6 kQ
L=1,=(1+B)Ig=121mA
KVL: 20 =LR,+ 07 + I, x R,
R, - 20—0.7—14.3=0.4 KO

121
End of Solution
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Q.6 In the given differential amplifier output V; is equal to
(Given g,, = 5 mS)
5V
1kQ
V3
17
V, =25 +0.01 sinwt V,=25-0.01 sinwt
2mA
(@) 4 - 0.01 sin ot (o) 3 - 0.05 sin ot
(c) 2 -0.01 sin ot (d) 4 - 0.05 sin ot
Ans. (d)
2
.= —=1mA
DS 2
V.
Ed = 0.01 sin ot
V,=0.02 sin ot
Ve =25V
Given, g, =5ms
Apm = ﬁ=—ngHD =—5X1 =-25
vy 2 2
Vg =-25x V,=-25 x 0.02 sin ot
AC voltage, Vy = —0.05 sin wt
DC voltage, Vo=5-1x1Ipg=4V
In given circuit, Aoy =0
Hence, common mode input effect is cancelled.
Vo = —0.05 sin ot + 4
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Q.7 Find high frequency (f,), if f, = 1 MHz.
il
0.1C
AvAvAvAv
2R
R 10C
Vi —WW— y
-V
Ans. (50)
We know that, f, = !
2nR,C,
y
c . - 000
0= 2nx Rx10C
;
- 7
RC = 2n x 10
£ 1 1
7 2nR,C, 2nx2Rx0.1C
_ 1 1 2nxd0’
~ 04n” RC 0.4n
f, =5 x 10" Hz = 50 MHz
Q.8 Identify correct statement regarding ideal op-amp.
(a) Output impedance is infinite.
(b) Input impedance is infinite.
(c) Open loop common mode gain is infinity.
(d) Open loop differential mode gain is infinite.
Ans. (b, d)
Q.9 Identify the correct statements.
(a) Common source amplifiers have infinite input resistance.
(o) Common gate amplifiers have infinite input resistance.
(¢) V,, and V, of common drain amplifier are in-phase.
(d) V,, and V, of common source amplifier are in-phase.
Ans. (a, c)
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COMMUNICATION SYSTEMS

Q.10 Maximum peak frequency deviation of a frequency modulated signal
S(f) = A, cos[w t + 3 sin 2rf,t + 4 sin 6nf1]

is

(@) f, (b) 12f,

(c) 15f, (d) 2f,
Ans. (c)

S(f) = A, coslmt + 3 sin 2nf,t + 4 sin 6nf,1]

. 1 d
Maximum frequency, Af= |——¢(t
q y ‘2ndt¢()

max

S () = A, cos[wt + o(1)]
From comparison, &) = 3 sin 2nf,t + 4 sin 6nf;t

Af = ‘%[3 x 2nf, cos 2nfit + 4 x 6nf; cos6mft]
T

max

= |3f,cos2nft +12f cos6nft|

= 3f, + 12f,
= 15f,
Q.11 Find minimum hamming distance d,
100101
G = | 010011
001110

Ans. (3)
Minimum number of columns of G matrix that sum to zero equals to d.;,
For given ‘G’, sum of 3 columns equals to zero
i.e. sum of 18t 2nd g columns
(or) sum of 2" 3@ and 5™ columns
(or) sum of 4t 5 g™ columns equal to zero.
So that d_;, equal to 3.

End of Solution
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CONTROL SYSTEM

Q.12 Characteristics equation of a system is given by
S + 75 +3s%-335° +25-40 =0
L is define as number of roots on negative real axis.
I is define as number of roots lie on imaginary axis.
R is define as number of roots lies on positive real axis.

then, which of the following option is correct?

(@ P=3,1=2 R=0 by P=2,1=2 R=1
(c) P=0,1=2, R=3 d P=1,I1=4 R=0
Ans. (b)
Q.13 Consider the system shown below:
R(s) M G(s) C(s)
10

where G(S) = —-
S

K
(i) R(s) = ?’ then system will never be stable.

(i) A(s) = (Kp+ sKp) then there is atleast one value of K, and K, where system become
stable.

Which of the above statement(s) is/are true?

(@) (i) is true (o) (ii) is true

(c) (i) and (ii) both are true (d) (i) and (ii) both are false
Ans. (c)
Given,
R(s) M G(s) C(s)
and G(s) = a
&

(i) Given, M = g then closed loop system,
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K 1
Q)  MGQs s K
Rs) ~ 1+MGls) ~ 1+K+é_s3+K
S

For all values of ‘K’, the closed loop system is unstable.
(i) For controller, M = K, + K8

Let, M=1+s
1
a9 M@ (s49)
Rs) 1,8+ P45+
S2

Closed loop system is stable.
Both statements are correct.

Q.14 Consider the system having block diagram given as
| %]
R(s) G, c(s)

0

The equivalent signal flow graph for the given block diagram is/are

GZ
@ R—o _/t\

G
-1
GZ
o N,
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Ans. (a)
From given block diagram,
As) G +G,
Ris)  1-G,
and in options, from option (a),
Y(s) G +G,
Option (a) only satisfies.
Q.15 Consider an open loop system with root locus as shown below:
Jjo
+1
o c
—4
—j1
Then the value of ‘K for which (-1 + j) lies on the root locus is
Ans. (0.2)
From the given, Rootlocus plot,
Openloop transfer function,
k(s+3)(s+4
S CRCCIR)
(s+N(s+2)
Given, (-1 + j) is on Rootolcus,
k(s+3)(s+4)
(s+N(s+2) | ~ 1
s=(-1+))
|k(B =1+ ))(4=1+))
Ty
k(Va+1x9+1)
=1
NiFS
ko N2 _[2 1
~ J5xy10 V50 5
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DIGITAL CIRCUITS

Q.16 The following figure represents a combinational circuit having input variables as x, y and
z. The combinational circuit’s output is ‘high’ for majority of the input bits ‘high’ and output
is ‘low’ for majority of the input bits are ‘low’. Then the output logic expression can be

Combinational
Circuit

(@ x®@ydz ) x+y+ 2z
() xy + yz + zx (d) xyz

Ans. (c)
Given inputs are,

>
-<

iy iy g il el ol ol e)
2| O| =| O] »|O| =|O| N
Al 2Ol | OO0l O| ™M

| | O O] 4| 4| Ol O

From 3-variable k-map:

Y¥Z yz yz yz
A
alorn

X x| X

F=yz+xy+xz

End of Solution
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Q.17 Inthe given circuit, if Zis connected as carry to the full adder if Z= 1, the below circuit
with respect to inputs X, Y acts as
X Y Z
Full
adder
iz
(a) a subtractor (b) an adder
(c) binary to grey code (d) multiplication
Ans. (a)
Q.18 What is the maximum frequency for Clk in MHz if clock to Q delay of each flip-flop is
2 nsec.
D Q D Q
t,=2ns t;=2ns _1ns
fioig =0 NS fioig =0 NS X
Q Q
A A
Clk |
Ans. (200)
Given, ty = 2n sec
foetup (f) = 2N sec
tomp = 1N SEC
7;|kD1=tp+ts+tcomb=2+2+1 = 5n sec
7;|kD2=ts+ tp= 2 + 2 =4nsec

Time required for clock,

Ty = Max {T, T}

¢ ClkD1’ ClkD1
= Max [5ns, 4 ns]
=5ns
. 1 1
Maximum frequency, f = — =—— = 200 MHz.
T 5ns

End of Solution
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ELECTROMAGNETICS

Q.19 Inatransmission line whose characteristic impedance is (Z, = 50 Q) and is terminated
with a load of Z = (50 - j75)Q. The average input power is P, = 10 mW, then the
average power delivered to the load is mW.

Ans. (6.4)
Z,=50Q, Z =50-j759; P, =10 mW

7, -7, 50-j75-50

T'= Z %2 ~50-,75+50
75 _ 3
T 100-/75 4-3
5 =32 -o06

Poer = {1_’F|2}Pi
[

- (0.6)?] * 10 mW = 6.4 mW

ELECTRONIC DEVICES AND CIRCUITS
Q.20 Which of the following impurities can be called is n-type dopant?
(a) Gallium (b) Phosphorus
(c) Boron (d) Arsenic
Ans. (b, d)
Q.21 n,=25x 10" m3 p, = 0.15 m?V-sec; p, = 0.056 m?/V-sec
Find intrinsic resistivity in kQ-m.
Ans. (1.25)
;
Intrinsic resistivity, =
h P na(up +1y)
B 1
25x10'® x1.6x107'9(0.15 + 0.05)
B 1
"~ 25%x10"% x1.6x107'9(0.2)
p, = 1.25 kQ-m
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Q.22 An electric field of 0.01 V/m is applied along the length of a copper wire of a circular
cross-section with a diameter of 1 mm conductivity of copper is 5.8 x 107 s/m. Current
flowing through wire is A.
Ans. (0.45)
Given, E=0.01 V/m,
6=>58 x 107 s/m
I = cEA
-3)2
= 5.8x1o7xo.o1x@
I=045A
Q.23  Inasemiconductor, mobility of electrons, u, = 0.38 m?/V-sec at temperature 300 K, then
the diffusion coefficient of electrons at temperature 300 K is cm?/V-sec (upto
two decimal places)
Ans. (98.26)
Given, u, = 0.38 m?/V-sec
Dn = Mr7\/7'
= 0.38x% T
11600
11600
= 0.02586 x 0.38
= 0.09826 m?/sec
D, = 98.26 cm?/sec
ENGINEERING MATHEMATICS
Q.24 The condition for which rank of matrix should be at least 3 is/are :
2 3 4 5
Ao 0 6 7 8
00 a p
0 0 0 vy
(@ oa=0pB=y=0 (b) a=B=y=0
) B=y=0, a0 da=p=y=#0
Ans. (a, c, d)
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Q.25 For the given function :
flx) = 2x3 — 3x2 — 12x + 1
(a) Local maxima at x = 2 (b) Local minima at x = —1
(c) Global maxima does not exist (d) Global minima does not exist
Ans. (c, d)
fix) = 2x3 — 3x% — 12x + 1
f(x) = 6x%2 — 6x — 12
fix)=0
6x2 —6x —12=0
6(x*>-x-2)=0
6x-2)x+1)=0
x=2
x=-1
f(x) = 12x — 6
f(x),_, =12x2-6
=18 >0
x = 2 = local minima
F(),_, =12x-1-6
=-12-6
=-18 <0

x = -1 = local maxima

x=-1 x=2

So function has neither global maxima nor global minima.

End of Solution
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Q.26 Two fair dices are rolled and random variable X denotes the sum of out comes then
expected value of X = 7

Ans. (7)
Sum of two dice = {2, 3, 4, 5, ....., 12}
x | 2|34 |56 |7]8|9]10|11]12
P | | 2|3 [4[5 6|5 (43 21
36 |36 |36|36|36|36|36)|36|36|36 |36
EX) = Yx-Pl)
= 2xi+3x£+4xi+5xi+6xi+7x£
3 36 36 36 36
+8><£+9><i+10><i+11><£+12><i
36 36 36 36 36
_ 22 _,
36

Q.27 Contour integral evaluated over counter clockwise on the unit circle ‘c’ in the complex
plane, then choose the correct one?

(a) cf)coszdz=0 (b) cﬁz” dz=0, n = even positive integer
C C
(c) (szeczdz;t 0 (d) cJSeZ az=0
C
Ans. (b, d)

1 0
Q.28 For a = [1} and b = {3\/5} the value of mxin lax - b| is

Ans. (3)

a - b= L—B\/E}

= norm

A
x—3\/§_x

fx) = x + (x = 3J2)

= \/x2+x2+18—6\/§x

2x° —6/2x + 18
W=\
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) = 2x° —6J2x+18
glx) = 4x-6J2=0

62 82 3
4 2 2
Point of minima = i
J2
3 Y 3
f) s = 2(—] —6V2x—— +18
L“@ 2 V2
=4J9-18+18
=3
Q.29 If Ry/(H) - 2ty(t) + 2u(1) = 0, Y(0) = 1, y/(1) = -1, then maximum value of y(f) over
[0, 1] is
(@ 0.1 (b) 0.5
(c) 0.75 (d)y 0.25
Ans. (d)
Cauchy’s Euler differential equation,
x=él
t=¢ef
Int=u

Py’(1) - 2ty/(t) + 2y(f) = 0
DID-1)y—-2Dy +2y=0
(DP-D-2D+2)y=0
(D> -3D+2)y=0

AE.
m-3m+2=0
m=1,2
y=C1eu+C'26’2u
y=Cit+ CFf
ay
E:C1+CZX2t
ay
at t = 0, dt_1
= C, =1
ay
at t =1, dt__1
-1=1+C,x2x1
-1=14+2C,
-2 =2C,
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C, =1
y=Cit+ CFf
y=t-1F
dy
o 1-2t=0 .
1 i
S22 0 1 1
2
d2
oo
t
1 , .
t= 5 = maxima point
SN 1 (1Y
2] 2 |2
L
T2 4 4
GENERAL ENGLISH
Q.30 Had I been active as a child, | a famous actor.
(a) can be (b) could have been
(c) will be (d) might be
Ans. (b)
Q.31 Abuse : Insult : Ridicule : : . Praise : Appreciate
(a) Honour (b) Extol
(c) Appropriate (d) Prize
Ans. (b)
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Q.32

Ans.

NETWORK THEORY

Consider the following circuit.

20 20 20
o MW MW MW o
+ +
Vi 2Q§§ Eézg v
° °
The Z parameter of the circuit is
10 2 101
3 3 3 3
b
@12 10 © 11 10
13 3 13 3
10 2 2 2
3 3 3 3
c d
@12 2 P
13 3 13 3
(a)
20 20 2Q
AAAA AAAA AAAA
\AAAJ yvvy \AAA
E i
Vi ZQ:E Fi ki EE 2Q Va
! 1o }

2x2 2
R = —7—F=2-Q
2+2+2 3
2
R1 = EQ
2
R3 = gg
2, 2,
20 3 3 20
o AAAA AAAA AAAA AAAA
yvvy yvvy yvvy \AAAJ
z, L Z,
<
239|%

Z11 = Za+Zb =?Q
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ZEZ = le +uZE = %§ZS2

2
222 = 2?21 +‘£Zb =:E§£2

End of Solution

Q.33 Find the value of I, 1, and 1,7

1490(9

AMA
VVWVy
By
Il
©
)
Ng
S
-
2]

() I, = 0.25/180° I, = 0.1£0°, I, = 0.2/90°
(b) I, = 0.2£180° I, = 0.1£0° I, = 0.25./90°
(c) I, = 0.25/180° I, = 0.520°, I = 0.5/90°
(d) I, = 0.5£180° I, = 0.25/0°, I, = 0.2£90°
(

Ans. a)

Ir I

+
° >
1290 <~) o %_jm .

AAAA
\J
o
N

I,= 190 (0.2) = 0.2/90°
I, = 1290 (0.1£-90) = 0.1£0°

I, = 1290 (0.25£90) = 0.252180°

— j0.25s

= j0.25s

End of Solution

Q.34 Consider the given part of a circuit given below:
9V

1Al 3Q
20

The voltage at node X is

20 10
(a) 3 (b) 3
3 2

3

© o @
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Ans. (a)

Voltage at node Ais=9-83x 1) =6V
8-6 2
I,= ——==V
P +1 3

2) 20

V. =8-|2x= |=—"V

; (Xs 3

End of Solution

Q.35 Consider the circuit shown below,

Ammeter reading as 5 A

0
U/
5Q
Linear voltmeter
o = 200 rad/sec (~> Vs i [j reading 25 V C
1H
Then the value of capacitor ‘C’ is uF.
Ans. (25)
5A
(A)
\Z
5Q
o= 200 rad/sec (9 CV 25V C
1H

X, =wL =200 x1=200 Q

7-Y_2_59

1 5
Z=R+ (X, - X
X = X

X, = X, =200

]
— =200
oC
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200

200xC

1

L — TN
200x 200

End of Solution

REASONING AND APTITUDE

Q.36 A pothas 4 balls, 2 red and 2 blue. Probability that 2 balls are drawn randomly without
replacement which are of different colour?

2 o
(@) 3 () 3
1
(c) > (d) None of the above
Ans. (a)
4 — Total balls
2 — Red balls

2 — Blue balls
Probability that 2 balls drawn randomly which are of different colour is,

2 2
Cix<Cy 4 2 .
P ———=—=— .. without replacement
ic, 573 [ P ]
End of Solution

Q.37 Which of the following is the correct representation for the function f(x) = ﬂ ?
X

‘ X

- -1 1

) fiv)

(@) = = x (b)

f(x) ftx)

© ‘ @ = e x
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NS

Ans. (d)
Given, flx) = —m
X
x; x=20
We know, | x| ={
-x; x<0
-1 -2
(1) , 2) 5
-1 -2
f-1) = — =1 f(-2) = = =1
== 2= =
If x > O fx) = -2 =—1
X
If x < O; flx) = —ﬂ=1
X

fix)

End of Solution

Q.38 Consider the following iterations for which the length of the wire as given:

1m

13 m | ) 18! iteration
e

) 2" jteration

19 m

After n interation, the length of the wire is
.1 n .1 n
o) o )
5 n 5 2n
o9 “(3
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Ans. (c)
Tm
1 ) 1% iteration
il
2" iterati
; ) Iteration
— |m
g
lteration Length
0 - 1
1
1 —|x5
~ |3
5 Txos
” 9
1 n 5 n
th J— X 5 n =| —
woo (5] xer=(3]

Q.39 A company charges consultation fee if its 5,00,000 then overhead is 20% of it. If
consultation fee is greater than 5,00,000 then overhead is 10% of the difference by which
consultation fee is greater than 5,00,000 plus 1,00,000 and a tax of 18% is charged on
total of consultation fee + overhead from client. If client can pay only 10,00,000 then
maximum consultation fee an employee can pay is

Ans. (725000)

Let, consultation fee = X

Case (i): If X < 500000
Overhead = 20% of X = 0.2X
Total cost = X + 0.2X = 1.2X

18
Tax = 18% of 1.2X = (EJLZX = 0.216X
Total amount paid by client = 1.2X + 0.216X = 1.416X

Given that, the client can only pay 1000000

= 1.416X = 1000000
= X = 706215
Case (ii): If X > 500000
Overhead = 100000 + 10% [X — 500000]

100000 + 0.1 [X — 500000]
X + 100000 + 0.1 [X - 500000]
1.1X + 50000

Total cost
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Tax = —— (1.1X + 50000) = 0.198X + 9000

Total amount paid by client = 1.1.X + 50000 + 0.198X + 9000
= 1.298X + 59000
Given that, the client can only pay 1000000
= 1.298X + 59000 = 1000000
= X = 725000
Maximum consultation fee that the client can afford = 725000

End of Solution

Q.40 In dance chair game, after first round behind P, 4" person left.
After 2" round behind Q 3™ person is left.
After 39 round behind V 3 person is left.
After 4 round behind U 4™ person is left.
Then at the end of the 4™ round who will left in the game?

@ P T QU
() PWQ,S

Ans. (a)

After 18t round — Behind P, 4th person left
= S eliminated
Remaining players: P, R, T, Q, V, U, W
After 2nd round — Behind Q, 3rd person left
= W eliminated
Remaining players: P, R, T, Q, V, U
After 3@ round — Behind V, 3™ person left
= R eliminated
Remaining players: P, T, Q, V, U
After 4" round - Behind U, 4" person left
= V eliminated

Remaining players: P, T, Q, U

End of Solution
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Q.41 The music has notes C, D, #D, E, #E, F #F, G, #G, H. The note “C” has frequency 1.038

Hz. Each frequency note has frequency ¥2 times the previous note. The ratio of
frequencies of #F to C is

(@ %2 (b) V2
() 1 () %2
Ans. (b)

Given,  Common ratio = §/2 =(2)""?
#F — 71 term
C — 1t term

1127
_ 7" term 1.038><[(2) ] o
T term 1.038

End of Solution

SIGNALS AND SYSTEMS

Q.42 If /(1) has Fourier series coefficient C, and y(t) has Fourier series coefficient d,, then
which of the following is/are true for y(t) = flat)?

- _jn%z
where, fity=» Cee ©
N=—oo
. 2n
oo —Jjn=oat
yiy=Y de-e P
N=—co

(a) Ck = dk VK
(b) C, = ad,

(c) If time period of f(1) is T, then time period of faT) = To
o

(d) If time period of A1) is T, then time period of faT) = aT,

Ans. (a, c)

.
=2 Cee ©
N=—co
Put t = at:
. 2n
- X at)
flap= Y Cee 0

N=—c
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. 2n
= =Y Ge \©
N=—oo
. 2n
oo —jn=-t
7'/
Wy = 2 e ”
N=—oco
= i Cjk‘e_jnwijl
n=—oco
7—0

For y(t): d, = C,, wy =0awy or Tg =

where T = Fundamental period of y(f)

o, = Fundamental frequency of y(f)

End of Solution

Q.43 Consider the following statements:
(a) The ROC of 8[n] contains entire z-plane.
(o) DTFT exists for all the signals for which z-transform exists.
(c) DTFT of a signal exists only if ROC of a signal contains unit circle.
(d) The ROC of signal may include both poles and zeros.
Which of the above statements are true for a discrete time signal?

Ans. (a, ¢)

End of Solution
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