BITS, PILANI - DUBAT CAMPUS,
DUBAI INTERNATIONAL ACADEMIC CITY, DUBAI
SECOND SEMESTER 2012 - 2013
EEE /INSTR/ECE F243 Signals & Systems
COMPREHENSIVE EXAMINATION (CLOSED BOOK)

MAXIMUM MARKS: 80 WEIGHTAGE: 40%
DATE: 08/06/13 DURATION: 3 Hours
1. Determine the power of the signal given by the expression
f(t) = 10 sin 5t .cos 10t ' [4 marks]
2. Sketch the signals () f(t)= 2 [u(t-6)-u(t-7)]
(i) f(t)= (&-3)[u(t-4)-u(t-5)] [4 marks]

3. Find the convolution integral for the functions given by fi(t) = e and
fa(t)= sin3t, for t>0 [10 marks]

4. Find the impulse respdnse across the capacitor voltage (V. (1)) for the circuit
shown in Figure.1, with unit step function as an input to the circuit.

[8 marks]
10 k2
AN
..’-—
— - Mk
V= u) joka= opFT= V. &)

Figure.1
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5. Find the Fourier transform of unit step function u(t) [6 marks]

6. Find the zero-input component of the résponse, y (t) for a LTIC system
specified by the equation (D?*+4D+4) =Df(t) for t>0, if the initial conditions

are y(0)=3 and %@: -4, [6 marks]
t

7. Transform the circuit shown in Figure 2 to its equivaient Laplace domain
and obtain the expression for current I (t). Assume initial energy stored in

the circuit is zero. [10 marks)

%sujitcb 25k 6250 25mH

Figure.2
_ , 2(22° -11z+12)
8. Find the inverse z-transform of £z} = 5 [8 marks]
(z—1D)(z—2)
(T-riﬁocme,k_fﬂc.)
[8 marks]

9. Find the Fourier series}\for the function given in Figure 3.

0
F&
IK - = — — - .
O T 27 27 4T t;w-;
where, T= E?;D:e::ob

Figure.3
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10. Obtain the canonical realization for the following transfer function:

4528 -5
a) H(s)= m b) H(s)= j+ ; [4 marks]
25
s+3+5e

11.Find the inverse Laplace transform of F(s)= (s +1)(s +2) [6 marks]

12. Write short notes on:
a) Sampling Theorem
b) Butterworth and Chebychev Filters
¢} Deterministic and Random signals [2+2+2 marks]
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BITS, PILANI - DUBAI CAMPUS,
DUBAI INTERNATIONAL ACADEMIC CITY, DUBAI
SECOND SEMESTER 2012 - 2013
EEE/INSTR/ECE F243 Signals & Systems
TEST 2(OPEN BOOK)
MAXIMUM MARKS: 40 WEIGHTAGE: 20%
DATE: 06/05/13 DURATION: 50 MINUTES

1. Find the convolution integral of fi(t) and fo(t) given that fi(t) = (1-e®) and
B{H)=1: Jo3 a >0 . [10 marks]

2. Find the Trigonometric Fourier series for the function shown in Figure.1.
[10 marks]

A

()

> Fvmwse. i S ecormdn

Figure 1

3. Find the Fourier transform for the function f(t)= & cosw,t.u(t)

(Show appropriate mathematical steps to arrive at the answer.)
[10 marks]
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4. Find the minimum sampling frequency to digitize the signal given by the
expression 5= A.Cos{w, t)
Where; wq= e +Am.m(t)
A=100
Arn=50 and we=10KHz _ [10 marks]

‘The signal m(t) is shown in Figure.® 2,

o
T Y

sy Becsrmdn

Figure 2
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BITS, PILANI - DUBAI CAMPUS,
DUBAI INTERNATIONAL ACADEMIC CITY, bUBAI
SECOND SEMESTER 2012 - 2013
EEE/INSTR/ECE F243 Signals & Systems
TEST 1{CLOSED BOOK)
WEIGHTAGE: 25%

MAXIMUM MARKS: 50
DATE: 18/03/13 DURATION: 50 MINUTES

Ay

1. Describe the signal shown in Figure 1, by a single mathematical expression

valid for all time't'. [8 marks]
A
F)
§
Lo
o |
i ) -
3 L £ & 7 % < 10 L

Figure 1

of the signal given by the expression

2. Determine the power
[13 marks]

f(t) =Vasinwt + Vasin (wt-120) + Vsin (wt240), whese

b e ngboig_—, bsave Elnesy s uad wj.&qrj1'f'.)8.5_

3. Find the unit impulse response of a system specified by the equation
(D*+5D+6) y(t) =(D*+7D+11) f(t); where y{t) is the output and f(t) is the input

to the system. {14 marks]
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4. For the paralle! RLC circuit shown in Figure 2,switch Sy opens at time t=0
second and switch S; closes at time t=0 second, find
(a) The characteristic equation
(b) The characteristic ¥oo ks

(¢) Inductor current | iL(t) for t= 0 seconds [15 marks]

~ .M ﬂ
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Figure 2
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BITS, PILANI - DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2012 - 2013
EEE /INSTR/ECE F243 Signals & Systems
- Testt (CLOSED BOOK)
Answering Scheme
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BITS, PILANI - DUBAI CAMPUS
DUBAIINTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2012 - 2013
EEE /INSTR/ECE F243 Signals & Systems

' Testt (CLOSED BOOK)
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BITS, PILANI - DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2012 — 2013
EEE /INSTR / ECE F243 Signals & Systems
Test1 (CLOSED BOOK) '
Answering Scheme

Ap?a\amz v Gal  comdblor

\d[o) = O

gle) =

0= St G = -2
2. —

\ b ,__.‘3‘_,
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BITS, PILLANI - DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2012 — 2013
EEE /INSTR / ECE F243 Signals & Systems
Test1 (CLOSED BOOK)
Answering Scheme
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BITS, PILANI - DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2012 — 2013
EEE /INSTR/ECE F243 Signals & Systems
Test1 (CLOSED BOOK)

Answering Scheme
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BITS, PILANI - DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2012 - 2013
EEE /INSTR / ECE F243 Signals & Systems
QUIZ 2 (CLOSED BOOK)

MAXIMUM MARKS: 15 @ WEIGHTAGE: 7.5 %
" DATE: 15.04.13 DURATION: 20 MINUTES
NAME: Id. No.:
1. Using direct integration , find eat u(t)*e'bt u(t) [4 M]
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2. Find the Fourier transform for the signal shown below [5 M}
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3. Find the Fourier series for the signal described by the function f (t) = cos (10001)
[4M]

4. 1 (1)«>»F (®), thenk f (t) «+>k F () (TRUE / FALSE)
[2 M]
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BITS, PILANI — DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2012 — 2013
EEE /INSTR / ECE F243 Signals & Systems
QUIZ 2 (CLOSED BOOK)
MAXIMUM MARKS: 15 @ WEIGHTAGE: 7.5 %
DATE:@&% DURATION: 20 MINUTES

8 150413

NAME: Id. No.:

1. Using direct integration , find €™ u(t)»zee'bt u(t) [4 M]

- alt-1) 1

. . @ ol C
(]
t (o —aT -k
—( = At
]
ok t e.‘_Cou\-\o)/h
- )
o
o -Ca+h)/k
b
arb) ]
= e |- e
awb
o ~b¥
e - € Page (1/3)
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2. Find the Fourier transform for the signal shown below

A
—kto bo
‘:@
F(o)
(W)= A e )
L
; /J\u\')\"‘
- A =
-—SU\_)
— o
N ~Jywlo jw o -

11

[5M]
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Ll

Find the Fourier series for the signal described by the function f (t} = cos (1000t)
[4M]

f)= 0er = Ars Confruaf) + b St o)

i

T
Q% *Lﬁ-f CogﬁOOD%v dk
T

[

I [ éhthU@t!] iiEL

JeooT

1

. T
QAr = __‘%_ﬁg wb(mao‘r) Cos s st Ak
'OT | |
= 2. IE,@& ( tooo L‘:-‘g’ﬂ\)dg\'.‘) 4+ Cns((w’bkmnwg’t ot

- % :]f' Pwg = LoUO Ci:w ”’Waj—/ﬂ b{%h@

sL we B leso e a2

TRue (TRUE / FALSE)
' [2M]

Page (3/3)




Lm L@”w@? @T [@)




BITS, PILANI — DUBAT CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2012 - 2013
EEE/INSTR/ECE F243 Signals & Systems

QUIZ 1 (CLOSED BOOK)

MAXIMUM MARKS: 15 @ WEIGHTAGE: 7.5 %
DATE: 28.02.13 DURATION: 20 MINUTES

NAME: 1d. No.:

1. Sketch the signal f(t)=(t-4)[u(t-5)-u(t-7)] [3 M]j

2. Find the power for the signal described by the function f(t)=10cos(1 00t+60) [3M]

' Page (12)




3. All ramp signals are geometrically straight lines but all geometric straight lines do not
indicate a ramp signal {TRUE / FALSE) [2 M]

4. For the system described by the equation

dv(ty
o Ty =f)

it
where f{t) and y(t) are the input and output to the system respectively. Determine whether

the system is linear or not? {4 M]

5. Find and sketch the odd and even components of the signal described by the function
£t} =tu(t) 3 M]
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BITS, PILANI - DUBAI CAMPUS
DUBAI INTERNATIONAL ACADEMIC CITY
SECOND SEMESTER 2012 —~ 2013
EEE/INSTR/ECE F243 Signals & Systems
QUIZ 1 (CLOSED BOOK)

MAXIMUM MARKS: 15 WEIGHTAGE: 7.5 %
DATE: 28.02.13 DURATION: 20 MINUTES

NAME: Id. No.:

I. Find and sketch the odd and even components of the signal described by the function
(1) = tu(t) [3 M]

fa&H-= .]L[L—u(\:) — Eu(—h)]*_\i[k—u&)—’r E“‘C‘?J

,ﬁ‘ & ) J'LGJ}
g-——/——————? —
k
o
:( e (&) C( » ()
2. Sketch the signal f{t)=(t-4)[u(t-3)-u(t-7)] [3 M]
f)
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3. Find the power for the signal described by the function f(t)=10cos(100t+60)
[3M]

FQC): o os (km‘c'\"acb = ,}2‘(\,9____ l60 C&SLC}OB}——PN‘))

’J‘L(’r) = __3_0% ‘\l‘l' Lo$é—00t"?"\-0?]

2.

\ AL Th
Lim T 30 Ak 4 Lk J Cnb(wal—-r}u)d!-
= go T % TR o,

4. All ramp signals are geometrically straight lines but all geometric straight lines do not
indicate a ramp signal \ RUe—-  (TRUE/FAILSE) [2M]

5. For the system described by the equation

dv(f) i .

———+ v = f(t)

at ’
where f(t) and y(t) are the input and output to the system respectively. Prove that the
system is non-linear. {4 M]

- < & 2
) = —_— A

W= 2wl g2y = L (")

— (z,)

Y60 = ‘3{— y,ky + 9, Gy - ). @
PN G E R N

T (0one svg.6)) T["‘ I+ mye) =
Kih & ¥ lex 4,0
besunc 7| squane Swn M Avplive Ao hines
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