
Level: B.E.
Year : III

KATHMANDU UNIVERSITY
End Semester Examination [C]

April 2022

Marks Scored:

Course : EEEG 313

Semester: I

Exam Roll No. : Time: 30 mins. F.M. : 10

Datestration No.:Regi
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t20Q. x 0.5 = 10 marksl

Encircle the most appropriate option.

1. What is the total energy of the signal x(t) shown below?
b.6
d 00

2. The fundamental frequency of the signal shown below

15....
a. 500 Hz
c. 250 Hz

What is the highest possible frequency for a DT signal?

a.Zn b. nlZ c.'tl

Which of the following is the correct expression for the

rectangular pulse signal shown in figure below?

a. u(t) - u(t - 0.5)
b. u(r) - u(t + 0.5)
c. u(t - 0.5) * u(t + 0.5)
d. u(t + 0.5) - u(t - 0.5)

x(r)

-

a. 10

c. 12
t

b. 1000 Hz
d.0.25 Hz
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Is the DT cosine signal xln]t = cos[5n + 0l periodic?

a. YES, always b. NO, never

c. yES, but only when 0=0 d. Not enough information to determine

d. nl4
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When two LTI systems with impulse responses hrlnl and h2[n] are connected in parallel, the

impulse response of a single equivalent system is equal to.....

a.ttrlnlhzln7 b.hr,[n] * hrlnj
c. ltzln)hinl d.htlnl+hrlnj

Which of the following is linear system?

a.ylnl-xlnl+2 b.Ylnl-zxlnl
c.ylnl - xln]1 + 2x2ln) d. Both a and b

Which of the following is a time invariant system?

a.y(t) - tx(t - 1) b.y(t) =Zx(t - 1) - 1

c.y(t) : Y d. Both b and c

The impulse response of a CT LTI system commonly known by the name "accumulator" is

h(t1 - u(t). The system is
a. an unstable system

c. a critically stable system

b. a stable system

d. a memoryless

2

1
,

3.



10. The Fourier series coefficient as of a CT sinusoidal signal x(r) 2sin(Zrt+n)*1will
be

a.2 b.0 c. 1 d.3

11. The Fourier transform of the CT decaying real exponential signal x(t) - e-"tu(t)
is....

1,r-
a-J0) b. 1

a+ ja
2a

?-v'a- a'+a' d. l

12.

13.

14.

15.

t6

11.

18.

19.

20.

A LTI system provides a constant time delay to the input. The phase response of the system
will be.....
a. constant b. linear c. nonlinear d. zero

For a distortionless system, the magnitude response within its specified bandwidth will
be...
a. linear b. nonlinear c. constant d. strictly unity

The convolution property of CT Fourier series says that if two periodic signals with
fundamental period T,
x(t)and y(t) have FS coefficients ap and bp , the FS coefficients of the convolution between
x(t)and y(t) will be...

".Crc 
= arc bt b.ct = ak * br c. cx = Tap bp d. cr = ion bu

A bandlimited analog signal has the highest frequency conrent of 200 KHz. Which of the
following sampling frequency satisfies the Nyquist sampling condition for the signal?
a. 500 KHz b. 400 KHz c.200 KHz d. 100 KHz

A CT signal x(t) has Fourier transform X(il"r).The Fourier transform of the signal Zx(t -
1) will be. . . .. ..

a.2XQ@ - 1)) b.XQ@ -2)) c. e-i,X(jzot) d.2e-i,XUoD

The total energy of a periodic signal will always be.
a. finite b. infinite c. zero d. negative

Which of the following is not a common application of correlation functions?
a. stability analysis b. feature extraction c. pattern recognition d. spectral estimation

The impulse response of a reconstruction system (DT to CT conversion) is rectangular pulse
function. The system is . ..... reconstruction system.
a. first order b. zero order c. second order d. ideal

Butterworth filter are characterized by
a. ripples in pass band b. ripples in stop band

d. no ripples in pass band or stop bandc. ripples in both pass band and stop band
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1. a. Define the terms 'signal energy' and'signal power'' l2l

b. Check if the system described by the following input output relationship is linear and t3l
time invariant or not.

y(t)-Zx(t)+2

c. For the CT signal shown below, find and sketch: t3l
i) x(t) - x(Zt + 2)
ii) xz!) - x(-zt - l)u(t - 1)

x(t)

15

-l

Determine and sketch the convolution of the fotlowing two signals. Use graphical fold t4l
and shift method with all intermediate plots clearly shown.

0.5

t, 0 < t <2
0, elsewhere

24

2. a.

3. a.

x(t) - t

b

h(t) - {
1, 0<t<1

elsewhere0

The output of a LTI system is given by the convolution between its input and the

impulse response. State and derive the conditions that its impulse response must

satisfy for a DT LTI system to be memory less, causal and stable.

Consider a system whose input and output satisfy following differential equation:

ff+zy(t) - x(t).
Solve the differential equation to determine the output of the system for the input

x(t) - eztu(t) and the initial condition )(0)=0.

l4l

14)

Check if the following signal is periodic or not. If periodic, find its fundamental l2l
period.

x(t) -cos(St *!)
What is the relationship between unit step, unit impulse and unit ramp signals? State 12)

for both CT and DT signals.

4. a. A periodic signal x(t) with fundamental period T :3 has one period defined as t5l
below:

x(t) -

If the exponential Fourier series coefficients of r(t) is denoted as op, by using the

analysis equation for exponential Fourier series, obtain the expression to compute ap.

Also compute the values of as, al and a-y

b

c
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Derive the forward and inverse transform equations for the continuous time Fourier
transform (CTFT).

5. a. Find the Fourier transform of the cr signal shown below.

.tytf I

{

rlr
b. A pulse in frequency domain is defined as below:

b t3l

t3l

t3l

-

-

x(i.,) -
Using the definition of Fourier transform and inverse Fourier transform, obtain the
signal x(t)whose Fourier transform is XQu).

WW2' -T<u<T
0, elsewhere

6.

c.

a.

State and prove the time shifting property for discrete time Fourier transform (DTFT). l2l

If a CT signal x(t) has Fourier transform X(ioD as shown belqw, obtain and draw the t3l
Fourier transform of impulse train sampled version of x(t) for following sampling
period (,) ?", - 0.25 (tt) T, - 4

x( ja)

j

-n -nlZ
nl2 7t

a

Explain impulse train sampling and ideal reconstruction in detail. t3l

What do you understand by signal mixer? Explain its use in RF transmitter and 12) .v
receiver.

-j

b.

c.
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