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S-Portion

» Put the last four digits of your MIT D # on each page of the exam.

o Do all work on that question on the page(s) provided. Use back of the page(s} if
Tiecessary. ' ‘ ‘ -

» Show all your Wbrk especially intermediate results. Partial credit cannot be- given .
without mtermedlate results. '

- Show the loglcal path of your work. Explain clearly your reasomng and What you are
doing.

o Please be neaﬁ. It will be easier to identify correct or partially cori:.ec_t responses when
the response is neat. ‘ )

» Be sure to show the appropriate units throughout. Answers are not correct without
the units. '

e Box your final answers.

ExaM SCORING

Question |  Scores
1 / 24
2 / 26
3 / 30
4 /20
| TOTAL / 100




Problem 1: Linearity, Time Invariance, and Causality |24 points].
‘Consider the following systems with a real input signal z(1) and a real output signal y(t).

System A:

y(t) = % b — 2) + 2t — ) + (8]
Y1) = /_ =) cost — 7)dr
System C:

System D:
| (6) = La(t +5)]

where | 2| is defined as the largest integer smaller than or equal to z.

For each of the fo.llowz'hg questions give .o detailed explanation justifying your answer.



{a) [6 points]

Is System A linear?
Is System A time invariant?
Ts System A causal?

Justification;
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{b) [6 points]

Is System B linear? ' Yes or No e s
Is System B time invariant? = Yes or No YQ‘S
Is S_ystem B causal? | 7 Yes or N_é YES \
Justification:
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(¢} [6 points]

Isﬁngstem C hnegr?
IsSystem C time inva.riaqt?
Is Eystem C causal?
Justification:
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{d} [6 points]

" Is System D linear? Yes or No !\! O

Is System D time invariant? - Yesor No | \{,E <

Is System D causal? Yeg arNoe |~ N &

Justification:
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Problem 2: Convolution [26 points]
In this problem you will be asked to compute the discrete and continuous cotrvolution. - You

will receive partial credit only if you show your work.

(a) [12 points| The discrete-time functions zi[n] and zyin] are given in Figures 1 and 2,
respectively. o

Figure 2: rgn

Figure 1: z;[n]

Find the convolution y{n] = z1[n] *'z2[n].

x ) —| xea > 4

Provide a labeled plot of your final selution below:
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(b) [14 points] The continuous-time function z3(¢) is given in Figure 3.

XM= w(k) — 2 UH-T)

Figure 3: z3(t)

Let z4{t) = ae™®u(t). Find the convolution y(t) = z3{t) = z4(t)
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Problem 3: Inverse Laplace Transforms {30 points|

For each of the unilateral Laplace transforms listed in the table below select the appropriate
time signal z{t) from the plots given on the next page:

You must provide a brief explanation for your answer, describing which transform properties
you used to determine your answer. Please do so on page 14.
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J ustlﬁcatlon for T:{7 points]

T2y ! S
e m(%—fé‘.} s —
. . s+ 1 ,
T --{)a-.2, ' A5
. E e )UL{)‘ 2,)0{:)‘ é""‘ﬁ‘ :1# .

-2
_ % é:&‘ jg - [ 5‘ | -(+-2-)j (+-2)

| s _
Justification for IL{8 points] -

LY cesnt + 2 w&)
1o — e

Justification for I1L:|7 points]

&

2t e

Justification for TV:[8 points]

w () —wld=3) = e - <

1

i 3

14

o w wlh) 4—> X5 X



Problem 4: Laplace Transform [20 points]
In this problem you will compute the Laplace transform.

You will be graded on the correctness of the method; if you obtain the correct.-answer without
showing your work, you will not receive most of the credit for this problem.

(a) [10 points] Determine the Laplace transform of the following function:

y(£) = cosh(BL)ult)

[Hint: cosh(ft) = Qﬁf—%e—ﬂ]
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(b) [10 points] Determine the Laplace transform of the following function:

y(t) = (t — b2 cosh (B(t — b))u(t — b)
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