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CHAPTER

Q.1

Q.6

MCQ and NAT Questions

If a function (1) u (1) is shifted to right side by £,
then the function can be expressed as

(@ f(t-1t) u(1)

(b) (1) u(t-1,)

(c) ft—1ty) ult — 1)

(d) f(t+t) u(t+t)

An impulse function consists, of

(a) entire frequency range with same relative phase
(b) infinite bandwidth with linear phase variations
(c) pured.c.

(d) large d.c. along with weak harmonics.

If a(n) is the response of a linear, time-invariant,
discrete-time system to a unit step input, then
the response of the same system to a unitimpulse
input is

d
an a(n)]
na(n
a(n)—a(n-1)
aln+1)-2a(n)+a(n-1)

(@)
(b)
()
(d)
The unitimpulse response of a linear time invariant
system is the unit step function u(f). For t> 0, the
response of the system to an excitation e=a u(t),
a> 0 will be
(@) ae

(c) a(1-e9)
The unit step response of a system is given by

(1 - e u(t), the impulse response is given by
(@) e*u(t) (b) e™u(t)

(b) (1/a) (1
(dy 1-eat

_ e—af)

(d) ae™u(t)

A function f(t) is an even function, if for all values
of t

(@) f(t)=1(-1) (b) f(t) =-f-1)

(c) f(t)=~f(t+ T/2) (d)y f(y=-f(t+ T/2)
(Tis the time-period of the function)
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Q.7 The function 8(2n) is equal to

@ 30 (0) 33(n)
(©) 230 @ (3]
Q.8 Ifx,(f) =2 sinmt+ cos 4ntand

x,(t) = sin 5xnt + 3 sin 13nt, then

x,(f) and x,(1) both are periodic.

() and x,(t) both are not periodic.

(1) is periodic, but x,(1) is not periodic.
(1) is not periodic, but x,(t) is periodic.

X
C
d

(@)
(b)
(c) Xq
(d) X4
Q.9 Energy signals are the signals with

(@ O<E<oe, P=0 (b) O<E<oo, P=oo

(€) 0<P<oo, E=00 (d) 0<P<oeo, E=0

Q.10 Power signals are the signals with
(@ O0<E<e, P=0
(b) O<E<oo, P=wo
() O<P<oo, E=o0o
(d O<P<e, E=0

Q.11 A signum function is
(a) zero for tgreater than zero
(b) zero of tless than zero
(c) unity for tless than zero
(d) 2u(t)-1

Q.12 The average value of the waveform
x(f) = 4 cos 4t—5 sin 5tis

@ 0 (b) —(%
T

2 20

(c) P (d) -

Q.13 If two signals are given as,
x(t) =€ and x(t)=€V")

Then which one of the following statements is correct?

(a) Bothx,(f)and x,(t) are periodic
(b) Only x,(f)is periodic
(c) Only x,(f)is periodic
(d) Neither x,(f) nor x,(1) is periodic
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Q.14 If a continuous time signal x(t) can take on any
value in the continuous interval (—ee, ), it is called
(a) Deterministic signal (b) Random signal
(c) Analog signal (d) Digital signal

Q.15 The function f(f) shown in the figure can be
represented as

f(t)

I\

@ vo+ue-1)-EDue-n+ 2 ye-om)
-7 =21 .

o) ve)-ue-1)+EDue-n- 20 ye-om)

© u(r)—u(r-T)—@ua—n—@ua-zr)
o, =7 2t=-21) .

(d) u®)+ult=T)+=——ult=T) = ————u(t ~2T)

Q.16 Which of the following statements is/are true?

1. If x(?) is a continuous time periodic signal
with period T, then y(t) = x(21) will also be
periodic with period 2T.

2. Sum of two continuous time periodic signals
may or may not be periodic.

3. Sum of two discrete time periodic signals
may or may not be periodic.

(@) 2and 3only (o) 1and 3 only
(c) 1and?2only (d) 2only

Q.17 In the graph shown below, which one of the
following express W(t)?

v(t)

(@) (2t+ 6)[u(t-23) + 2u(t-4)]
(b) (-2t=6)[u(t-3) + u(t—4)]
() (-2t+B6)[u(t—3) + u(t-4)]
(d) (2t-6)[u(t-3) - u(t-4)]

Q.18 Match List-l with List-l1l and select the correct
answer using the code given below the Lists:

coow packsce VAL
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List-1 List-Il
1 n
A. Evensignal 1. X(”)=(Z) un)

B. Causal signal

N
=
|
3
I
=
3

C. Periodic signal 3. x
D. Energy signal 4. x

Codes:

A B C D
(@2 3 4 A
)1 3 4 2
)2 4 3 1
@1 4 3 2

Q.19 Which one of the following relation is not correct?
(@) f(1)8(1) =£0)8(1)

—~

(b) f(t)8(t —t)at =1(1)

() f

g —3

—

1) #8(t—1) = (t—1)

d(at)dt =1

§ —8

(d)

Q.20 Which of the following signals are periodic?

1. COs Tnl+sinf Zn
3 3

Cos 1/7 +CO0S 1n

2 3

2
3. Even{cos(4nt)u(t)}
4. Even{sin(4nt)u(t)}
(a) 1and4only

(

c) 1and3only

(b) 1,2and 3only
(d) 1,3 and 4 only

Q.21 The power in the signal
s(t) = 8008(20751‘—%) +4sin(15nt) is

(a) 40
(c) 42

(b) 41
(d) 82

Q.22 Statement (l): The total energy of an energy signal
falls between the limits 0 and eo.

Statement (ll): The average power of an energy

signal is zero.

(a) Both Statement (I) and Statement (Il) are
individually true and Statement (Il) is the
correct explanation of Statement (I)

(b) Both Statement (I) and Statement (Il) are
individually true but Statement (I1) is NOT the
correct explanation of Statement (I)

(c) Statement (1) is true but Statement (ll) is false

(d) Statement (1) is false but Statement (Il) is true
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Q.28 If a plot of a signal x(t) is as shown in the Figure.
x(f)

2 _____

1

1 0o 1 2/3 t
-1

Then the plot of the signal x (1 — t) will be:
x(1-t)

Q.24 The signal x(f) = A cos(w,t + ¢) is
(@) anenergy signal

(b) apower signal
(c) anenergy as well as a power signal
(d) neither an energy nor a power signal
Q.25 Double integration of a unit step function would
lead to
(@) animpulse (b) aparabola
(c) aramp (d) adoublet

= {5 e 1
Q.26 If Le 2 .S|n%.8(2—t)=$-

Then the maximum value of B is

oo packace YA
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@ - ©) %
1 1
© 13 ) 7

Q.27 For a periodic waveform to be halfwave symmetric,
it must be represented by a function satisfying
(@) fity="~Rt+ T/2) (b) f(t)=-At+ T/2)
(€) ft)=1-(-1) (d) A1) = A1)

Q.28 In the given figure, the effective value of the

waveform is
y
10
0 5 10 f6s)
(@) 5.0 (b) 25
() v2.5 (d) 50

Q.29 Consider the sequence
x[n]=[-4-j5 1+j2 4]
T

The conjugate anti-symmetric part of the sequence is

(@) [4—-j25 j2  4-j25]
(b) [-/2.5 1 j2.5]
€ [-/5 J2 0]
(d) [-4 1 4]

=3

Q.30 If y(f) = [ x(t)8(t - 2.5)at . Then value of y(1) is

x(t)

(@ 2 (b) -2
(c) -3 (d) dependenton‘t

Q.31 x[n]is defined as

0 forn<-2 andn>4
x[n] = .

1, otherwise
Determine the value of n for which x[-n — 2] is
guaranteed to be zero.
(@) n<tltandn>7
(c) n<-6andn>0

(b) n<-4andn>2
(d n<-2andn>14
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Multiple Select Questions (MSQs)

Q.41 For which of the following function(s) the time
scaling operation will effect its original nature of
the function:

(@) a(1)

(b) u(®)

(c) rt)

(d) Arectangular pulse within finite duration.

Q.42 A discrete system with input x[n] and output y[n]
are related by

The system is
(a) unstable
(c) timevariant

m Basics of Signals and Systems

(b) stable
(d) timeinvariant

1. (o) 2. (a) 3. (o) 4,

8. (a 9. (a) 10. (c) 11,
15. (a) 16. (d) 17. (d) 18.
22. (b) 23. (9 24. (b) 25.
29. (a) 30. (@ 31. (0 32.
36. (2 37. 4 38. (24) 39.

43. (a,d) 44.

Basics of Signals and Systems
1. [0

Since f(tyu(t) = f(t) for t > 0 also we know
u(t—ty) =1,fort>t

Here in right side shifting that means t;, >0
. by property on shifting right side,

on
ft) u(t) = shifingRHS by £ ft—to) u(t—15)

EN

(a,c)

, 3(t) Fourier

Transform

l 3(w)

oo packace YA

MRBDE ERSY
Q.43 Consider a continuous time signal

x(t) = 2008( 1 ) *5(— - ) Then for which value

of 't, signal x(f) is zero.

(@ t=0 (b) t=2
(c) t=1 (d)y t=4

Q.44 Consider a discrete-time periodic signal
[n]= b O=nst ith period of N A
x{nf= 0, 8<n<9 with period o = 10.

function y[n] is defined as y[n] = &[n] - &n—1],
then the correct options regarding y[n] are

(a) period N=10

(b) period N=8

() vIn]=1{1,0,0,0,0,0,0,0,—1,0} for one time period
(d)

d) y[n] ={1,0,0,0,0,0,—1,0} for one time period
EEEE
(b) 5 (d) 6. (a 7 (a)
(d) 12. (a) 13. (b) 14. (¢)
(a) 19. (d) 20. (o) 21. (a)
(b) 26. (b) 27. (b) 28. (d)
(@) 33. (-2) 34. (8) 35. (4)
(0) 40. (0.232) 41. (a,c,d) 42. (b,c)

B o

For discrete time system,

d(n) = u(n)—u(n-1)
For continuous time system,
d
= —u(t
&) = - u(t)

(b)

Since, for unit impulse, response is unit step i.e.
transfer function is integrator.

je"a‘ 0 dit ulf) = {1, t>0

o)

0, elsewhere

J.e_a[ dt = l (1 — e_a[)
0 a



Impulse response = %((1 —e *Hu(t)

a _ —ot
) -ultle™)
(

8(t)— 8(1)e ™ + ot (1)

1) 8(1) = £0)3()

. Impulse response = aie™ u(t)

6. IO

For even function, f(f) = f{—t)
For odd function, f(t) = —f(-t)

(a)

Properties :
For continuous system

5(af) = éa(r)

For discrete system

Slar] = 8]
[ 8. )

x,(f) = 2sinmt + cos 4nt

(D—E

T

o = An

27 A

o, = HCH(w,, w,)

= HCF(E,4—E -

1" 1

T=2R_2" _,

Wy, T

x,(t) = sin bt + 3 sin 13t
5t 13n
- (,0 =

D= T

o, = HFC (5, 13m)

W=7

T=2m_2% _,
w, T

.. Both are periodic.

[ 0. [8)

Energy signal: E# e, P =0,
where E is energy and P is average power.

[ 10. JJG)

Power signal : £ = o, P# o

coow packsce VAL
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1. [

Signum function is

1, t>0
2u() =1 = {—1 t<0
ut)=1, t>0

=0, elsewhere

[ 12. [B)

The collective signal is periodic with period

= LCM(E,z—“)zzn
2’5

Average value of a sinusoidal signal = 0.

-
Vo = {010 v o

17 17
- T{(w(t) dt+?£v2(z‘) at

= Vavg1+Vavgz =0

[ 13. [0

Only complex exponential are periodic.

t(+1) _ jt
xz(t) =€ =e

(because of this term x,(t) is non-periodic)

[ 14. )

If a continuous time signal can take on any value
in the continuous interval (—ee, =0) then this signal
is known as analog signal.

[ 15. )

For the given f(t)

fit)
2| 1
@ @ Slope=—7
1 | Y
o | |
0 T 2T t
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Step (1) = u(t) =
magnitude
Step (2) = u(t—T) = u(t-T)

u(t) both steps are of unity

Hence ramp (3) = %1{r(l‘ -T)-rt-27)}

_ ;{(r-nu(t-r)-<t-2r)u(r-2r)}

Since,
Hence,

r(t) = tu(i)

(t-T) (t-27)

f(t)y = u®+ult-T)- ut=T)+

[ 16. [JC)

u(t-2T)

If x(1) is periodic with time period T, then y()
= x(2t) will be periodic with time period T/2.
e Sum of two discrete time periodic signals is
always periodic.

v(t) consist 1 Ramp and 1 negative step,
Hence Ramp (1) having slope = 2

So Ramp (1) = 2{r(t-3) -r(t—4)}

step (2) = —2u(t-4)

So, i) = 2r(t—=3) = 2r(t—4) —2u(t—4)
=2(t-=3) u(t-3) - 2(t—4)u(t—4) - 2u(t- 4)
=2(t-3) u(t-3)—2(t-3)u(t-4)

=(2 6) {u(t-3) - u(t-4)}

[ 18. )

e Evensignal x(n) = x(-n)

e (Causal system is one in which output at any
time depends only on present and/or past
values of input.

e Periodic signal is one which satisfies
x(n)=x(n+ N);

N — Fundamental period.
e Energy signal is absolutely summable i.e. x(n)

(}] u(n)

oo packace YA
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[ 19. [0

T d(at)dt =

Since, d(at) = — d(t)

| 20. [
1. COS(E”)"‘ Sin(gnj = periodic
3 3

2nx 3 _6

Period =

1 1 .
2. COS En + COS §n = non-periodic
3. Even{cos(4nt)u(1)}

_ cos(4mt) u(t) + cos(—4nt)u(-t)
- 2

= 00324m‘ = Periodic

4. Even{sin(4nt)u(t)}
_ sin(4nt)u(t) + sin(—4mt)u(-t)

2
EA @

Given: s(t) =

= non-periodic

8cos| 20mt —g +4sin(15mt)

s(t) = 8sin20mt + 4 sin15mt
When both the sinusoidal signal having different
frequency. Then overall power (P) = P, + P,
82 42
P=—+—=40
2 2

2. [0
Energy of any signal is given by
E= [|*@]at
and power of a signal is given by
P= lim
o= 7T
For energy signal, Energy is finite

\ 2(1) dt\

P=iim £
T—eo

= E:o

(e}

— All the finite duration and bounded signals are
energy signals.
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[ 20. [B)

Hence statements (I) and (ll) are correct but
statement (Il) is not correct explanation of

Signals and Systems
Objective Practice Sets

statement (1).

[ 23. [B)

For given question x(f) is defined for—1 < t< 3

Left shifted of x(f) by 1: -2 < t+ 1< 2
Timereversal,-2 < —-t+1<?2

Sorange of x(1 - f) will be -2 to 2by checking

options.

[ 24. 1)

x(f) = Acos (wyt+ Q)

this is periodic signal and according to definition,

all periodic signals are power signal.

2 2
Here, Power = (i) A
V2) 2

EA o

[utyar = () Ramp

j r(t)dt = p(f) Parabola

8(2-1) = §(t-2)
3 @)
ity = e sma
= &&H) sin%ﬁz%
Sinl — __1
Z N
11
B = 513 and f=-1
_ 1
Bmax - 5

27. §(9)]
For half wave symmetry

W= (oD} = -]
[ 28. [JC)

Effective value = rms value

= o2 g -
Here = ﬁ.[o(m) at = /50

Given, x[n] = [-4 -5] 1+2j 4]
T

x*n] =[-4+5] 1-2j 4]
T

x¥-n]=[4 1-2j -4+5]]

_ x(n)-x(n)
oc 2

s [—4—5/-4 (1+2))-(1-2j) 4—(—4+5/)}
oc 2 2 ’ 2

Now, X

oc

x_=[-4-25] 2j 4-25]]
T

E) @
Wi = Tx(t).S’(t—Z.S)dt

ax(t)
dt |

o 1 2| i
1 4---=
_2d____

ARATI
1.
mf





