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room.

Place your WATCARD on the table, write your name and ID number on all your booklets and
exam sheets, and fill out the exam attendance sheet when provided by the proctor.
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No questions will be answered during the exam. If there is an ambiguity, state your assumptions

and proceed.
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Question 1 [8 marks]: Show whether each of the following signals is periodic or non-periodic. In case
of a periodic signal, find its fundamental period.

(@ x(t)=2sin (g t) + cos(%nt +m). [5 marks]

(b) x[n] = sin (% n) + sin G n). [3 marks]

Question 2 [20 marks]:
. . (1 fort<o
(@ Find the power P, of the signal x(t) = {2 for t > 0}. [5 marks]
(b) Find and sketch the odd and even components x,(t) and x.(t) of the signal x(t) given in
part (a). Note: Pay attention to the values at t = 0. [10 marks]

(c) Find the value of the integral I = ffooo sin(mt) 6§ (2t — 3) dt . [5 marks]

Question 3 [16 marks]: A system multiplies its input x(t) by a ramp function r(t) = t u(t) to get its
output y(t) = r(t) x(t).

(@  Show with reason whether this system is linear or nonlinear. [6 marks]
(b)  Show with reason whether this system is time-invariant. [6 marks]
(c) Show with reason whether this system is causal. [2 marks]

(d) Show with reason whether this system is BIBO stable. [2 marks]

Question 4 [15 marks]: Consider the following circuit.
0.5Q

—\W\

+

V() = x(t) CD 0.5H % V() = y(t) = 1F

(@) Derive the system model in the form Q(D)y(t) = P(D)x(t). (NOTE: No integrals or 1/D terms
are allowed in your final answer). [8 marks]

(b) Determine whether this system is asymptotically stable, marginally stable, or unstable. Justify your
answer to get the credit.  [5 marks]

(c) Determine whether this system is BIBO stable. Justify. [2 mark]

Question 5 [17 marks]: A linear time-invariant (LTI) system is described by
(D? + 3D + 2)y(t) = Dx(t)
(@ Find the zero-input response y,;(t) if y,;(0) =2 and Dy,;(0) =3. [8 marks]
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(b)  Find the unit impulse response h(t). [9 marks]

Question 6 [14 marks]: An LTI system has an impulse response h(t) = e~ tu(t) .

(@) Find (without integration) the system response y(t) due to the input x(t) = e 2t*2u(t). [5 marks]

(b) Repeat part (a) with x(t) = et u(t — 3). [7 marks]
(c) Repeat part (a) with x(t) = 6(t — 2). [2 marks]
Table of Convolutions
No. | x(t) ® | x0)*x%0
1 | x(t) O(t-T) | x(t-T)
2 | eMu(t) u(t) ety t)
3 | u(t) u(t) tu(t)
4 | eMu() () | ), A
5 | eMu(t) e*tu(t) te’“u(t)
A p) 1424t
6 | te™u(t) eftut) | 2t%e’u(t)
7 | tMu() Nu®) | et )
At At At
8 | tehly(t) ey | (:I(f)f ), A A
9 M Mu(t) N MU('[) (M,\./:;\]Nil)ltM+N+1 }Ltu(t)
cos(@—g)e™ —e % cos(Bt+6— ¢)U(t)
10 | e cos(At+O)u(t) | e™u(t) V@2 +p?
¢=tan[-Bl(a+A)]
At YR e™u(t)+e*?'u(-t)
11 | e™u(t) e"2'u(-t) —ﬂz g , Red,>Rej
/1
12 | efaty(—t) elly(-t) | & e U, =
ja  a—ja ja_qa-Ja
Useful Formulas:  cos(a) _& e , sin(a) :i
2 2]
—-b+VbZ-4ac

The solution of ax? +bx+c =0 is x =

2a



