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1. a) Given the system
>/x\ — (1) = x(1)cos(10071)

cos(1007r)

Fig. 1

Determine whether the system shown in Fig. 1 is linear or nonlinear, causal
or noncausal, time variant, or invariant. (Justify your answer) (4 Pt.)
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b) Find the step response of the system shown in Fig. 2. (3 Pt.)
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2. a) Use the Fourier transform properties to find X;,(w) for the signal shown in

Fig. 3. (4 Pt.)
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b) A modulation system is defined by y (t) = x (t) f (t), where X (w) given in
Fig. 4. (7 Pt.)
X(w)
i. Sketch Y (w) when f (t) = cos10t. 2
ii. Sketch Y (w) when / \
£ = Y 6(t-n(x/15) ~10 o 10 ’
o Fig. 4
O Yt A e
y tg\w,wu\ *g (W‘W’o)
w| = X\W\ Fo [7\
\\(w\ = \/ ~ X w| * F\ \(‘WI

-, \{k\N\ = \/&-‘YX w-wol < A W W ll

Miwl > \/}Y—X (W-lp[ AW ’lel h/\

;D



= \/9,4/\ w 200
5 |
(W| # g (W= W
\< \wl = ?{\ [ X n2-20
! 5
\;w{\ ‘T
ol :/j_J//’ *>/ W
- bo -3 30 A
1
SN o




3. a) In the circuit shown in Fig. 5, obtain the current, i(t), for t > 0 using the
Laplace transform. (7 Pt.)

X (t) =t exp (-2t) u (t)
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b) A signal has Laplace transform

s+2
X(s)=
() s +4s+5

Find the Laplace transform, Y(s), of the following signals (4 Pt.)
i) y; (t)=dx/dt
i) y2 () =€ x(t)
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4. a) Convolve the two functions shown in Fig. 6 and plot the result (5 Pt.)
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b) Determine y (n) as the convolution of h (n) and x (n), where

x(n)=(;11—>"u(n - 3)
h(n)= (;) u(n - 5)
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(b
@ Sketch the following signal. (2 Pt.)

X (n) = (n+2) u(n+2) — 2 u(n) — n u(n-4)
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5. Choose the right answer;

I. Final value thermo is valid for a transfer function F(s) only if

a) Poles and zeros of ¥(s) lie in the LHP.
b) Poles and zeros of F(s) lie in the LHP.
¢) Zeros of F(s) lie in the LHP.

@ Poles of F(s) lie in the LHP.

IL If f(t) =(t-2) e u(t-2) then F(s) will be

a) 1/(s+2)* [ b)e™/(s+2)*
¢) e*/(s+2) \51/(&2)2

II1. The non-linear input output relation is given by an expression
a) y(t) = k x(t) b) y(t)= x(t/3)
() y(t) = x(t/3) +1 d) y(t) = x(t) + x(t-2)

IV. The output of a system with transfer function 5/(s+2) for an
input e in time domain is

a) 4(e" —e2) (b))5 (! -
¢) 5(e* —e™) d)ys5e*—4e¢"
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